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Washington,  D.  C, 

Navy  Department, 

November  30,  1885. 
To  THE  President: 

Sir  :  I  have  the  honor  to  lay  before  you  the  regular  auuual  report  of 

the  Navy  Department  for  the  fiscal  year  euding  June  30,  1885 : 

WAR  VESSELS  IN   COMMISSION. 

The  North  Atlantic  squadron  remains  under  the  command  of  Acting 
Rear- Admiral  James  E.  Jouett.  The  Brooklyn  was  put  in  commission 
on  October  15,  at  the  Brooklyn  navy-yard,  and  now  forms  a  part  of  this 
squadron.  A  serious  revolution,  threatening  the  transit  of  the  Isthmus 
of  Panama,  having  occurred  on  the  isthmus  early  in  the  spring,  a  force 
of  about  600  blue-jackets  and  marines,  under  the  command  of  Com- 
mander B.  H.  McOalla,  was  sent  thither  in  April,  to  act  under  the  or- 
ders of  Acting  Rear-Admiral  Jouett  in  keeping  the  transit  open  and  in 
maintaining  treaty  obligations.  This  force  was  withdrawn  in  May, 
when  the  necessity  for  its  presence  no  longer  existed,  one  or  more  ves- 
sels remaining  in  Colombian  waters  until  the  month  of  July,  The  ves- 
sels of  the  North  Atlantic  squadron  at  present  are  the  Tennessee  (flag- 
ship), Brooklyn,  Galena,  Swatara,  Alliance,  and  Yantic. 

The  South  Atlantic  squadron  was  re  enforced  by  the  arrival  of  Rear- 
Admiral  Earl  English  in  his  flagship,  the  Lancaster,  at  Rio  de  Janeiro  on 
July  1.  This  officer  assumed  command  immediately  upon  his  arrival. 
The  only  other  vessel  on  this  station  is  the  Nipsic.  Because  of  several 
complaints  recently  forwarded  by  the  Department  of  State  from  Amer- 
ican citizens  residing  in  the  Comoro  Islands  and  in  Zanzibar,  the  Lan- 
caster has  been  ordered  to  make  an  extended  cruise  in  the  neighbor- 
hood of  these  ])laces,  with  a  view  to  the  satisfactory  settlement  of  the 
differences  which  have  occurred  or  may  occur. 

Acting  Rear-Admiral  John  L.  Davis  is  still  in  command  of  the  Asiatic 
station.  The  Enterprise  has  been  ordered  to  proceed  home  by  way  of 
Australia  aud  Cape  Horn,  running  a  line  of  soundings  across  the  Pa- 
in 

5141  NAVY 1 


IV         REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

cific  Oceau,  and  the  Juniata  to  proceed  home  by  way  of  the  Cape  of 
Good  Hope,  touching  at  Zanzibar  and  the  Comoro  Islands,  in  view  of 
the  difficulties  at  those  places  already  referred  to.  Each  of  these  ves- 
sels will  have  been  slightly  over  three  years  away  from  the  United 
States  by  the  time  her  orders  are  executed.  The  Asiatic  station  has 
heeu  re-enforced  by  the  Omaha  and  Marion,  so  that  it  now  consists  ol 
the  Trenton  (flagship),  Omaha,  Marion,  Ossipee,  Alert,  Monocacy,  and 
Palos. 

The  Pacific  squadron  was,  until  May  28,  under  the  command  of  Rear- 
Admiral  JohnH.  Upshur.  On  this  day  Rear-Admiral  E.  Y.  McCauley' 
assumed  command  at  San  Francisco.  Of  this  squadron  the  Lacka- 
wanna and  Wachusett  have  gone  out  of  commission  during  the  year, 
it  having  been  reinforced  by  the  reporting  of  the  Mohican  and  Adams. 
The  Shenandoah,  Iroquois,  and  Wachusett,  of  this  squadron,  assisted 
in  maintaining  treaty  obligations  in  the  insurrection  on  the  Isthmus 
of  Panama  in  the  spring.  The  squadron  now  consists  of  the  Hartford 
(flag-ship),  Shenandoah,  Mohican,  Iroquois,  Adams,  and  Pinta.  The 
latter  vessel  is  occupied  exclusively  in  cruising  in  Alaskan  waters. 

The  command  of  the  European  squadron  was  relinquished  by  liear- 
Admiral  English  at  the  Congo  River  on  May  2, 1885,  and  was  assumed 
by  Eear-Admiral  Samuel  R.  Franklin,  in  his  flagship  Pensacola,  at 
Gibraltar,  on  June  18.  The  squadron  now  consists  of  the  Pensacola, 
Quinnebaug,  and  Kearsarge. 

The  vessels  of  the  Navy  on  detached  service  are  the  Powhatan  and 
Despatch  on  the  Atlantic  coast,  the  Michigan  on  the  lakes,  and  the 
Ranger  in  surveying  and  sounding  work  on  the  coast  of  California. 

BUREAU  OF  YARDS  AND  DOCKS. 

The  Chief  of  the  Bureau  of  Yards  and  Docks,  Commodore  D.  B.  Har- 
mony, reports  on  the  condition  of  the  navy-yards,  docks,  wharves,  build- 
ingSj  and  other  property  in  charge  of  the  Bureau,  with  recommendations 
as  to  the  most  pressing  improvements  required. 

It  appears  from  his  report  that  this  property,  aggregating  in  value 
some  fifty  millions  of  dollars,  is  falling  rapidly  into  a  itondition  of  ex- 
treme decay.  The  reports  from  the  yards  make  frequent  comi)laint  of 
buildings  falling  or  about  to  fall ;  roofs  leaking  to  such  an  extent  as  to 
involve  the  destruction  of  property  stored  underueath ;  wharves  so  rotten 
that  persons  cannot  walk  over  them  in  safety;  stone  dry  docks  which 
are  required  to  be  shored  up  with  timber;  bad  roadways,  defective 
water-pipes,  and  in  general  such  an  extent  of  decay  and  dilapidation  as 
to  imply  a  general  destruction. 

If  it  is  the  ix)lic3'  of  Congress  to  maintain  the  navy-yards  as  ship- 
yards, workshops,  or  depots  of  supples  it  is  manifest  that  the  work  of 
putting  the  buildings,  wharves,  and  other  appurtenances  in  proper 
repair  should  be  undertaken  at  once  and  should  be  kept  up  from  year 
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to  year,  as  tbe  only  alternative  mast  be  the  abandonment  of  all  the 
property  to  waste  and  ruin. 

Attention  is  called  to  the  special  improvements  recommended  by  the 
Bureau  at  the  several  yards,  and  the  importance  of  beginning  these 
improvements  is  commended  to  the  consideration  of  Congress.  It  is 
especially  desirable  that  such  dry-docks  should  be  constructed  at  the 
•everal  yards  as  will  give  adequate  facilities  for  docking  the  vessels  of 
the  Navy. 

The  League  Island  yard  is  now  practically  closed.  In  case  Congress 
should  decide  to  reopen  the  yard,  an  estimate  of  $232,000  is  presented 
for  necessary  improvements.  To  make  the  plant  now  in  the  yard 
available  for  the  repairs  of  ships,  a  Simpson  dry-dock  will  be  a  neces- 
sity. Such  a  dock  will  cost  about  $700,000,  and  will  require  two  years 
to  complete. 

BUREAU   OF  EQUIPMENT  AND  RECRUITING. 

The  report  of  the  Chief  of  the  Bureau  of  Equipment  and  Eeciuiting, 
Commodore  Winfield  S.  Schley,  describes  in  detail  the  operations  of  the 
Bureau  in  the  purchase,  manufacture,  and  supply  of  coal,  sails,  hemp, 
cordage,  chains,  anchors,  galleys,  and  other  articles  of  equipment  under 
its  charge.  Tables  are  presented  showing  the  superiority  in  strength 
of  the  rope  manufactured  at  the  rope- walk  in  the  Boston  navy  yard  over 
that  furnished  by  private  dealers. 

Tbe  Bureau  strongly  recommends  the  acquisition  of  a  modern  plant 
for  the  rolling  mill,  chain  shop,  and  forge  and  anchor  shop  at  the  Wash- 
ington navy-yard.  The  plant  has  undergone  no  improvement  for 
twenty-tive  years,  and  it  is  believed  that  the  expenditure  necessary  to 
defray  the  cost  of  its  renewal  would  in  a  short  time  be  more  than  cov- 
ereil  by  the  increased  efficiency  of  the  establishment.  Legislation  is 
also  recommended  looking  to  the  compulsory  inspection  and  test  of  an- 
chors and  chains  intended  for  the  Navy  and  mercantile  marine,  which 
could  be  coudacted  by  naval  officers  with  no  additional  expense  to  th(^ 
(lovernment  or  to  private  parties,  and  which  would  add  greatly  to  th(^ 
security  of  navigation. 

The  number  of  apprentices  received  in  the  Navy  during  the  past  year 
was  759.  The  cruising  training  ships  have  been  kept  at  sea  as  much 
as  i>ossible,  making  two  cruises,  each  of  several  months'  duration,  to 
the  West  Indies  and  to  Europe.  In  view  of  the  antiquated  type  of 
these  vessels,  and  the  fact  that  they  will  shortly  become  unseaworthy, 
it  is  recommended  that  two  composite  vessels  be  constructed  of  mod- 
em type,  embodying  the  latest  improvements  in  engines,  guns,  and 
torpeilo  apparatus,  for  use  in  the  training  service. 

The  average  number  of  seamen  and  apprentices  has  not  exceeded  the 
legal  quota.  The  cost  of  maintaining  the  409  men  allowed  to  tlie  Coast 
Survey  and  the  Fish  Commission  is  about  $332,428.     These  men  should 

provided  for  independently  of  the  quota  for  the  Navy,  as  it  cannot 
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certainly  be  the  intention  of  Congress  that  such  a  heavy  drain  upon 
the  naval  appropriation  should  be  madc-for  the  support  of  outside  serv- 
ices. Certain  other  changes  in  the  legislation  in  regard  to  enlisted 
men  are  urgently  needed.  A  comi)arison  of  the  statutes  relating  to  en- 
listed men  in  the  Army  and  Navy  shows  that  the  latter  service  is  placed 
in  many  ways  at  a  great  disadvantage.  Uonorably  discharged  men 
should  be  allowed  to  elect  a  home  on  board  receiving-ships  during  the 
three  months  allowed  by  law  to  re-enlist.  The  statute  relating  to  the 
admission  to  citizenship  of  aliens  enlisted  in  the  Army  should  be  extended 
to  cover  naval  enlistments,  and  authority  should  be  given  to  commis- 
sioned officers  of  the  Navy  to  administer  the  oath  of  allegiance  to  the  men. 
The  recruit,  upon  enlistment,  should  receive  his  clothing  outfit  from  the 
Government,  instead  of  becoming,  as  at  present,  a  debtor  to  the  Govern- 
ment to  the  amount  of  three  months'  pay.  Appropriation  should  be 
made  for  the  purchase  of  reading  matter  for  the  crews.  Provision 
should  be  made  for  the  retirement  of  seamen  after  thirty  years  of  serv- 
ice, as  is  now  done  in  the  Army  and  Marine  Corps.  Finally,  the  sav- 
ings bank  system,  introduced  in  the  Army  by  statute  in  1872,  with  ex- 
cellent results,  should  be  applied  to  the  Navy. 

BUREAU    OF   NAVIGATION. 

The  chief  of  the  Bureau  of  Navigation,  Commodore  John  G.  Walker, 
reports  the  operations  of  the  Bureau  in  reference  to  the  manufacture  and 
testing  of  compasses,  the  examination  of  compass  reports  from  cruising 
vessels  with  a  view  to  the  preparation  of  a  new  variation  chart,  and  the 
publication  and  distribution  of  information  on  the  magnetism  of  iron 
and  steel  ships.  The  erection  of  the  new  compass-testing  house  lias 
been  begun,  and  a  compass  station  for  the  accurate  determination  of 
deviation  has  been  establisiied  in  Narragansett  Bay.  The  report  dwells 
upon  the  urgent  necessity  of  establishing  compass  stations  at  the  princi- 
pal  seaports,  for  the  benefit  of  the  merchant  marine,  under  the  direc 
tion  of  naval  officers. 

In  connection  with  the  subject  of  ocean  surveys,  it  is  recommended 
that  the  Thetis  be  em  ployed  in  examining  the  imperfectly-surveyed  coasts 
in  the  Pacific  free] uen ted  by  merchant  vessels. 

The  chief  of  Bureau  also  reports  on  the  condition  of  the  Nautical  Al- 
manac Office,  the  Department  library,  and  the  War  Record  Office ;  on  the 
progress  of  work  on  the  revision  of  the  naval  signal  books;  on  the  pub- 
lication of  the  results  of  observations  for  the  telegraphic  determination 
of  longitudes,  and  on  the  sup])ly  of  the  various  materials  and  instru- 
ments under  the  charge  of  the  Bureau,  including  illuminating  oils,  elec- 
tric lights,  chronometers,  and  books  for  the  libraries  of  ships  of  war. 

The  steady  decrease  in  the  appropriation  for  the  purchase  of  neces- 
sary supplies,  together  with  the  gradual  exhaustion  of  the  surplus  ma 
terials  on  hand  at  the  close  of  the  war,  leaves  the  Bureau  iu  a  crippled 
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condition,  'and  an  increase  of  the  appropriation  to  tlie  amount  called 
for  hv  the  ostiniatos  is  nr;r<^ntlv  noodod. 

The  preparation  of  the  Naval  Records  of  the  War  for  publicatibn  has 
been  partly  completed,  bnt  an  additional  force,  for  which  estimates  hav^e 
been  submitted,  is  needed  to  carry  on  the  work.  It  is  desirable  that  no 
time  should  be  lost  in  securing  the  valuable  papers,  now  in  private 
hands,  relating  to  naval  afi'airs  during  the  war,  and  that  provision  should 
be  made  for  an  agent  for  the  collection  of  Confederate  documents. 

BUREAU   OF   ORDNANCE. 

The  report  of  the  Chief  of  the  Bureau  of  Ordnance,  Commodore 
Montgomery  Sicard,  describes  the  operations  of  the  Bureau  in  reference 
to  the  design,  construction,  and  testing  of  guns  and  torpedoes,  and  to 
experiments  and  improvements  in  gunpowder,  gun-cotton,  gas-cheeks, 
gun-carriages,  torpedoes  and  their  fittings,  ammunition  for  the  Hotch- 
Jiiss  gun,  and  electrical  apparatus  for  firing  great  guns.- 

Work  of  all  kin^s  has  been  pushed  forward  rapidly  at  the  ordnince 
department  of  the  Washington  navy -yard.  It  will  require  a  consider- 
able quantity  of  modern  machinery  to  place  this  department  on  a  spit- 
able  footing.  The  instruction  of  the  seamen  gunners  continues  at  the 
yard  as  well  as  at  the  torpedo  station,  and  a  class  of  **  continuous  serv^ 
ice"  men  is  also  receiving  instruction  at  both  places. 

Satisfactory  progress  has  been  made  in  the  ordnance  of  the  new 
cruisers,  five  6-inch  and  two  5  inch  breech -loading  high-power  steel 
guns  having  been  completed  since  the  last  report,  at  the  Washington 
yanl.  They  have  been  satisfactorily  tested  at  the  Naval  Ordnance  Prov- 
ing Ground,  and  several  will  be  mounted  on  the  Atlanta  when  she  is 
ready  to  receive  them.  Of  the  twenty  sets  of  steel  forgings  for  6-inch 
guns  ordered  from  the  Midvale  Steel  Comi)any  nineteen  have  passed 
inspection  and  been  delivered. 

The  work  of  machine-finishing  and  assembling  forgings  has  made  satis- 
factory progress  at  the  South  Boston  Iron  Works  and  the  works  of  the 
West  Point  Foundry  Association,  and  several  6  inch  guns  will  shortly 
be  finished.  The  forgings  for  8-inch  guns  have  just  arrived  from  Eng- 
land, being  more  than  a  year  overdue,  a  delay  which  shows  the  impor- 
tance of  having  a  heavy  gun  forging  plant  in  the  United  States. 

Designs  have  been  ma<le  for  the  batteries  of  the  four  ships  project^ed 
in  the  act  passed  at  the  last  session  of  Congress,  and  estimates  have 
been  prepared  for  a  modern  armament  for  six  of  the  present  third  rate 
ships  of  the  Navy. 

Estimates  have  also  been  submitted  for  the  armament  of  the  double- 
turrete^l  monitors. 

The  naval  ordnance  proving  ground  has  remained  under  the  charge  of 
Commander  William  M.  Folger,  and  much  important  and  active  work 
has  been  done  there  during  the  year,  including  the  testing  of  guns;  as- 
certaining the  best  composition  and  temper  of  steel  for  armor- piercing 

/ 


VIII       REPORT  OP  THE  SECRETARY  OF  THE  NAVY. 

projectiles,  and  the  resistance  of  steel  and  other  armor  plates ;  the 
measurement  of  chamber  pressures  in  the  different  classes  of  guns;  the 
employment  of  gun-cotton  in  armor-piercing  projectiles,  and  vari< 
other  very  important  operations.  Successful  experiments  have  been 
made  with  the  new  high-power  musket  with  satisfactory  results,  the 
bullet  perforating  one  inch  of  steel  at  short  range  with  reserve  of  force 
sufficient  to  kill  two  men.  The  experiments  with  Clark's  deflective  tur- 
ret have  been  delayed  by  the  want  of  funds  and  steel  with  which  to 
complete  the  10-inch  gun  to  be  used  in  the  trial ;  but  the  material  and 
money  are  now  available,  and  the  gun  will  be  pushed  to  completion 
soon  as  the  tests  of  the  steel  are  made. 

The  present  site  of  the  proving  ground  at  Annapolis  is  very  defect- 
ive for  a  number  of  reasons,  to  ^hich  attention  is  called  in  the  report  of 
the  Chief  of  Bureau,  and  it  is  highly  desirable  to  obtain  a  new  site  as 
early  as  possible. 

The  trials  of  the  Howell  torpedo  show  that  it  possesses  certain  valua- 
ble qualities  and  a  further  examination  is  being  made  of  the  system. 

The  torpedo  station,  nnder  the  charge  of  Commander  William  T. 
Sampson,  has  continued  its  work  in  the  manufacture  of  gun-cotton  and 
in  the  elaboration  of  designs  and  the  improvements  of  various  details  in 
reference  to  the  action  of  torpedoes.  The  usual  course  of  instruction, 
embodying  some  improvements,  was  given  during  the  summer  with 
excellent  results,  and  an  advanced  course  of  instruction  for  a  limited 
number  of  officers  has  been  arranged  to  follow  the  general  course,  and 
has  gone  into  operation. 

BUREAU  OF  CONSTRUCTION  AND  REPAIR. 

The  report  of  Chief  Constructor  Theodore  D.  Wilson  describes  the 
work  done  by  his  Bureau,  recommends  the  purchase  of  supplies  by  an- 
nual schedule,  presents  with  some  detail  his  views  as  to  the  require- 
ments of  the  Navy  in  the  matter  of  new  steel  vessels,  and  urges  the 
completion  of  the  monitors.  The  report  expresses  the  opinion  that  it 
should  be  the  i)olicy  of  the  Government  to  maintain  one  large  nav3^- 
yard,  combining  in  itself  the  advantages  and  facilities  of  all  the  others, 
and  advocates  League  Island  as  the  most  advantageous  site  for  this 
purpose.  In  the  event  of  an  appropriation  being  made  for  more  steel 
ships,  the  Bureau  hopes  that  at  least  one-half  of  the  ships  may  be  built 
in  our  navy -yards,  in  competition  with  outside  establishments,  and  it 
dwells  with  emphasis  upon  the  serious  obstacle  existing  at  the  present 
time  in  the  want  of  docking  facilities.  The  report  closes  with  the  pre- 
sentation of  certain  considerations  in  reference  to  the  education  of  na- 
val constructors. 

BUREAU  OF  STEAM-ENGINEERING. 

The  report  of  the  Chief  of  the  Bureau  of  Steam-Engineering,  En- 
gineer-in-Chief  Charles  H.  Loring,  contains  an  account  of  expenditures 
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daring  the  past  year,  and  describes  the  present  condition  of  the  ma- 
chinery of  naval  vessels,  and  the  work  required  to  be  done  to  fit  them 
for  sea  service  or  to  keep  them  on  such  duty  during  the  next  fiscal  year. 
The  report  dwells  upon  the  necessity  of  building  a  new  boiler-shop  at 
the  New  York  navy- yard. 

BUREAU  OF  MEDICINE  AND  SURGERY. 

Surgeon-General  Francis  M.  Ounnell  reports  on  the  condition  and 
operations  of  his  Bureau  during  the  past  year.  The  report  states  that 
the  Bureau  has  not  been  able  to  maintain  the  hospitals  in  a  satisfactory 
condition  for  want  of  sufficient  appropriation.  A  temporary  hospital 
or  quarantine  station  to  which  naval  vessels  containing  yellow-fever 
patients  might  be  sent  has  been  established  on  Widow's  Island,  oflf  the 
coast  of  Maine.  Instructions  have  been  issued  to  the  surgeon  in  charge 
of  the  United  States  naval  hospital  at  Yokohama  to  receive  and  care 
for  sick  seamen  from  American  merchant  vessels  in  the  same  manner 
as  for  enlisted  men  in  the  Navy. 

The  trials  in  the  courts  of  the  District  of  Columbia  for  frauds  perpe- 
trated on  the  Government  through  this  Bureau  have  resulted  in  the 
conviction  of  the  two  indicted  clerks  and  of  several  accomplieei.  Others 
are  to  be  tried  at  the  next  term  of  the  court. 

The  Museum  Of  Hygiene  continues  to  make  satisfactory  progress. 
During  the  past  year  it  has  made  valuable  additions  to  its  collection 
and  has  conducted  important  experiments. 

MARINE   CORPS. 

The  report  of  Col.  Charles  G.  McCawley,  commandant  of  the  Marine 
Corps,  shows  a  satisfactory  state  of  discipline  and  efficiency  in  the 
corps  during  the  year,  and  especially  in  the  difficult  and  arduous  ser- 
vice in  April  on  the  Isthmus  of  Panama,  and  recommends  an  increase 
of  500  privates  in  the  number  of  the  force.  It  also  calls  attention  to 
the  fact  that  the  Marine  Corps  should  have  a  complete  outfit  of  tents 
and  camp  equipage  for  500  men.  These  supplies  cannot  be  purchased 
with  the  present  appropriation. 

HYDROGRAPHIC   OFFICE. 

The  Hydrographic  Office  has  made  numerous  improvements  during 
the  past  year  in  the  construction,  arrangement,  and  mode  of  issue  of 
charts  and  sailing  directions,  which  are  described  in  detail  in  the  report 
of  the  hydrographer.  Commander  John  R.  Bartlett.  The  collection  of 
nautical  information  from  a  great  variety  of  sources,  and  its  dissemina- 
tion for  the  benefit  of  the  merchant  marine  and  in  the  interests  of  safe 
navigation,  especially  through  the  monthly  pilot  chart  and  the  notices 
to  mariners,  have  been  carried  on  with  increased  thoroughness,  prompt- 
ness, and  efficiency.  Invaluable  assistance  has  been  rendered  in  this 
direction  by  the  branch  hydrographic  offices  established  in  the  x)rincipal 
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seaports,  the  work  at  these  offices  having  been  more  than  doubled  dur- 
ing the  past  year. 

The  piiblicjition  of  charts  from  the  important  surreys  of  the  west 
coast  of  Mexico  and  Central  America,  performed  by  the  officers  of  the 
Ranger,  awaits  a  special  appropriation. 

In  view  of  the  impossibility  of  carrying  on  the  work  of  chart  print- 
ing in  the  executive  building,  and  the  necessiry  that  the  valuable  en- 
graved plates  of  charts,  representing  the  labor  and  expenditure  of 
many  years,  should  be  removed  from  all  danger  of  destruction  by  fire, 
it  is  recommended  that  a  fire- proof  building  for  storing  the  plates  and 
printing  charts  should  be  erected. 

NAVAL  ACADEMY. 

The  Superintendent  of  the  Naval  Academy,  Capt.  Francis  M.  Ramsay, 
reports  that  the  prescribed  course  of  instruction  has  been  carried  out 
during  the  past  year  and  the  usual  practice  cruise  has  been  made.  The 
most  important  improvements  in  buildings  and  grounds  have  been  the 
enlargement  of  the  cadets'  sick  quarters  and  the  partial  renewal  of  the 
system  of  drainage  of  the  Academy. 

The  Superintendent  recommends  that  permits  should  be  issued  to 
candidates  a  year  in  advance  of  their  admission,  and  that  they  should 
report  for  examination  by  the  15th  of  May.  It  is  also  recommended 
that  changes  be  made  in  legislation,  by  which  the  selection  of  cadets  to 
fill  vacancies  in  the  lower  grades  of  ditFerent  corps  may  take  place  at 
the  completion  of  the  four  years'  course  instead  of  after  the  six  years' 
course,  as  at  present,  and  that  certain  legislative  provisions  prescribed 
for  the  Military  Academy  be  applied  to  the  Naval  Academy. 

NAVAL   OBSERVATORY. 

The  report  of  the  Superintendent  of  the  Naval  Observatory,  Commo- 
dore George  E.  Belknap,  presents  a  statement  of  the  astronomical  work 
performed  during  the  year  with  the  various  instruments,  of  the  obser- 
vations of  the  eclipse  of  March  15,  and  of  the  transmission  of  correct 
time  to  the  principal  cities  and  seaports.  A  report  is  also  made  of  the 
work  done  for  the  Transit  of  Venus  Commission,  relating  to  the  obser- 
vations made  in  1874  and  1882. 

The  time  service  is  now  performed,  with  the  gratuitous  co-operation 
of  the  telegraph  companies,  at  Boston,  Newport,  the  New  York  navy- 
yard,  Philadelphia,  Hampton  Roads,  Savannah,  New  Orleans,  and  San 
Francisco.  Requests  received  from  other  cities  for  an  extension  of  the 
system  can  only  be  complied  with  upon  an  increase  of  the  appropriation 
for  the  purpose. 

It  is  strongly  urged  that  appropriation  should  be  made  for  the  erec- 
tion  of  the  new  observatory  upon  the  site  already  purchased  by  the 
Government  for  that  purpose.  The  plans  for  the  structure  are  now  pre- 
pared, and  no  time  should  be  lost  in  effecting  a  removal  from  the  dilap- 
idated buildings  and  unhealthy  site  of  the  present  Observatory. 


REPORT  'OF  THE  SECRETARY  OF  THE  NAVY.         XI 

NAVAL  WAR  COLLEGE. 

The  Naval  War  College  be^jnn  its  first  session  Soptenibor  3,  niider 
the  direction  of  Rear- Admiral  Stephen  B.  Luce,  president  of  the  college. 
The  instruction  consisted  of  lectures  on  military  science,  the  art  of 
naval  warfare,  and  marine  international  law.  The  college,  now  fairly 
in  operation,  by  giving  officers  an  adva  '»,ed  course  of  instruction  on 
subjects  directly  connected  with  the  mO  jportant  duties  of  the  pro- 
fession, fills  what  has  hitherto  been  a  soliOus  want  in  our  system  of 
naval  education. 

SALE   OP  OLD  VESSELS   AND   GOVERNMENT   PROPERTY. 

The  only  condemned  vessels  sold  during  the  past  year  were  the  hulk 
Niagara,  at  Boston,  Sind  the  tug  Rose,  at  Peusacola,  Fla. ;  the  amount 
realized  for  the  former,  after  paying  auctioneer's  commission,  being 
$12,117,  and  from  the  latter  $419.25.  An  account  of  the  receipts  and 
expenditures  in  connection  with  the  sale  of  old  vessels  will  be  found  in 
the  appendix  to  the  report. 

The  deposits  from  the  sale  of  Government  property  under  the  control 
of  the  Navy  Department,  including  sums  realized  from  diflference  in 
exchange,  interest  paid  by  the  foreign  fiscal  agents,  and  those  from  other 
sources,  classed  as  "  miscellaneous  receipts,"  under  section  3618  of  the 
Revised  Statutes,  from  November  1,  18S4,  to  November  1,  1885, 
amounted  to  $233,040.31,  as  shown  by  the  stiit^ment  of  the  Fourth 
Auditor  of  the  Treasury,  which  will  al^o  be  found  in  the  appendix 
to  the  report.  Of  this  sum,  $197,324.51  were  covered  into  Ihe  Treas- 
ury as  ^Mniscellaneous  receipts  on  account  of  proceeds  of  Government 
proi>erty,''  and  $35,715.80  were  deposited  to  the  credit  of  sundry  ap- 
propriations, as  directed  by  the  statutes  governing  such  cases. 

DECORATION   DAY. 

A  joint  resolution  of  Congress,  approved  January  G,  1885,  provides 
that  all  per  diem  employes  of  the  Government  on  duty  at  Washington 
and  elsewheie  in  the  United  States  shall  be  allowed  certain  holidays, 
and  shall  receive  the  same  pay  as  on  other  days.  The  days  named  in 
the  resolution  are  the  1st  day  of  Januar^^  the  22d  day  of  February,  the 
4th  day  of  July,  the  25th  day  of  December,  and  such  days  as  may  be 
designated  by  the  President  as  days  for  national  thanksgiving. 

It  is  recommended  that  the  resolution  be  amended  so  as  to  include 
the  day  which  is  generally  observed  throughout  the  United  States  as 
Decoration  Day. 

Under  section  1545  of  the  Revised  Statutes,  per  diem  emploj-^s  in  the 
navy-yards  can  receive  pay  for  the  time  only  during  which  they  may  be 
actually  employed,  and  as  all  such  should  have  an  opportunity  of  par- 
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ticipating  in  tbe  commemoratioD  of  those  wba  fell  daring  the  late  i; 
withoat  being  deprived  of  a  portion  of  their  livelihood,  an  ameudi 
of  the  law  as  indicated  would  seem  to  be  manifestly  appropriate. 

EXPENDITURES. 

The  amount  of  appropriatirvus  applicable  to  the  current  expenses  of 
the  first  six  months  of  thci^Bu  year  was  $7,255,283.48,  the  amount  for 
the  last  six  months  of  san^l^r  ending  June  30,  1885,  $6,230,253.85, 
making  the  total  amount  $13,485,537.33,  in  which  is  included  $47,362 
transferred  from  navy -yard  Brooklyn,  N.  Y.,  1884,  to  that  appropria- 
tion 1885  per  appropriation  warrant  No.  383,  $140,000  from  machinery 
double-turreted  monitors,  indefinite,  to  steam  engineering,  1885,  per 
appropriation  warrant  No.  390,  and  $2,191.87  pay  miscellaneous  1885, 
appropriated  to  supply  deficiencies  for  said  fiscal  year  per  appropria- 
tion warrant  No.  391. 

There  was  a  balance  on  hand  at  the  commencement  of  the  fiscal  year 
on  account  of  pay  of  the  Navy  and  pay  of  the  Marine  Corps  of 
$2,407,491.35.  The  total  gross  amount,  therefore,  which  was  available 
for  the  year  was  $15,893,028.68.  There  should,  however,  be  deducted 
from  this  amount  the  sum  of  $59,813,  appropriated  for  the  Naval  Asy- 
lum, as  that  sum  was  brought  to  the  credit  of  the  asylum  February  25, 
1885,  by  requisition  in  its  favor,  and  is  included  in  the  exhibit  of  ex- 
penditures chargeable  to  Navy  appropriations  at  that  time  as  refunded 
and  deducted  from  the  amount  drawn  in  that  month,  also  $1,407,272.87 
due  to  general  account  of  advances,  which  leaves  a  balance  of 
$14^425,942.81  available  for  the  year,  being  $1,504,828.93  less  than  the 
amount  available  for  the  fiscal  year  ending  June  30, 1884. 

The  net  amount  drawn  from  the  Treasury  by  warrant  during  the  last 
fiscal  year  was  $13,337,867.72,  as  shown  by  the  books  of  the  Depart- 
ment, which  leaves  a  balance  undrawn  of  $1,088,075.09;  to  this  should 
be  added  the  net  amount  unexpended  in  the  hands  of  pay  officers  on 
said  June  30,  1885,  as  shown  by  the  office  of  the  Fourth  Auditor, 
$1,265,570.64,  leaves  an  aggregate  balance  unexpended  of  $2,353,645.73, 
which  stood  to  the  credit  of  the  Department  at  the  beginning  of  the 
present  fiscal  year.  That  is,  the  total  net  expenditure  for  the  fiscal 
year  ending  June  30, 1885,  was  that  much  less  than  the  appropriations. 
The  annexed  table  shows  the  amount  of  expenditures  by  warrant  and 
the  amount  refunded,  as  well  also  as  that  expende<l  from  the  close  of 
the  year  to  November  1,  1885. 

The  appropriations  available  for  the  present  fiscal  year,  commencing 
July  1,  1885,  are  $13,590,704.95.  The  amount  drawn  by  warrant  from 
the  Treasury  from  July  1,  1885,  to  November  1,  1885,  deducting  that 
refunded,  is  $4,285,761.39.  The  amount  drawn  by  warrant  during  the 
same  period  of  last  year  was  $4,383,244.93. 

The  amount  of  appropriations  applicable  to  the  current  expenses 
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-Of  the  fiscal  year  eudiDg  June  30,  1885,  was  $13,485,637.33,  as  sbonn 
^  by  the  I'oUowiug  table: 

Statement  of  upproprialioiu  and  expemlifurea  for  the  fiaral  year  ending  Jane  30,  1865. 
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expendetl  in  the  hands  of  pay  ofiicers  at  that  time,  which,  us  furnished 
by  the  office  of  tbe  Fourth  Auditor,  i»  «1,205,570.C4. 
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Appiopri»tion«,  lSS.-> ?13.3a7,e67  72 

AppniprialioDS,  1«M 383,07!'  26 

Appniptifttionii.  1883 72,02.1  01 

Appropriation  a,  loileliDite 2, '221, 501  51 

ie,014,4TiJ  10 
Law  Bmount  rerundeil  appropriatioD  1883-'81 78 

Total  drawn  a«ial  year  emliujf  June  30,  1885 16,014,471  32 
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Statement  of  appropriations  for  the  fiscql  year  ending  June  30,  1886. 

Pay  of  the  Navy   $6,  940  7W 

Pay,  mi}<cellaneoii8 375 

Contingent,  Navy  __ __ __ _  20, 

Pay  of  the  Marine  Corps 649,- 

Quartermaster's  department,  Marine  Corps 219,  ^^ 

Naval  A(tadeniy 181,1 

Navigation  and  navigation  supplies 87,*, 

Ocean  surveys __. 10,  ( 

Naval  War  College 8,  fmu 

Ordnance  and  ordnance  stores 146,  * 

Repai  rs  (Ord  nance) ._  15,  >"■• 

Torp<»do  (;orj)s „.  60,  < 

Equipment  of  vessels 801), « 

Transportiition  and  recruiting  (Equipment  and  Recruiting) _ 30,  i 

Naval  training  station,  Coasters'  Harl)or  Island,  R.I 25,C 

Maintenance  (Yards  and  Docks) _ - 200,  0«"» 

Navy-yard,  Brooklyn,  N.  Y _ 30,C 

Navy-yard,  Mare  Island,  Cal ^_- .- 276.  Ouu  — 

Repairs  and  preserv.ition  at  navy-yards 125,000 

Naval  Asylum,  Phila  .;lphia.  Pa - — .  59,867 

Medical  I )epartment  (Medicineand Surgery) 60,  000 

Naval  Hospital  fund \ __.  30.000 

Repairs  (Medicine  and  Surgery) r._.  10,000 

Provisions,  Navy 1,085,000 

Construction  and  Repair ^  — 1,000,  000 

Steam- Engineering 950,  000 

Contingent,  Bureaus 118,* 

Civil  establishment  at  yards  and  stations 79,  ouu 


13, 590,  704 
ESTIMATES. 

The  estiinntcH  for  the  Navy  for  the  fiscal  year  ending  June  30,  1887, 
amoniit  to  $35, 10 1,09.1. 15,  as  shown  by  the  following  summary: 

Summary  of  the  cntimatis  for  the  Nary  for  the  fseal  ijear  ending  June  30,  1887. 

Ociicral  nmititiMifince  yanlH  and  HUitioiis  (Yiird  and  DockM) $300,000  00 

Supptirt  of  the  Navjil  A«yluMi  ^YarcjH  and  DockH) 06,661  00 

K(|uipn)('nt  of  vt'FiMtdH,  coal,  lu'inp,  A:(>.  (iMiuipnient  and  Kccrniting) 860,000  00 

TranHportation  and  rceruitintj:  (I'^quipnient  and  KoornitinK) ' 30,000  00 

KquipnicMit  plant,  WaHliin^ton  yard  (Ktpiipinent  and  Recruiting) 38,894  00 

PreMervationan*!  repair  of  ve.H>«'lH  (Construction  and  Repair) 2,000,0fi0  00 

8t4*ani  machinery,  boilers,  &c.  (Steam- Knjfineerinj;) 840.000  00 

Provisions  (IVoviHions  and  Clothing;) 1,221,829  00 

Navigation  Hupplien  (NaviK|iti<)n) $130, 00()  00 

Ocean  MurveyH  and  puhlications  thereof  (Xavijfation) 37,000  00 

RepairM,  improvementH,  and  Naval  War  < -olletfe  (Xavijjation) 14, ()()()  00 

OI>Mervati<»n  of  transit  of  Venus  (Navij^ation) 3,000  00 

Completing:  eompasH-terttinn:  Iiouhc  (Navis^ation) 2,  WW  00 

Publication  of  profcHHionul  papers  (Navigation) 12,000  JK) 


Proeufinj^  an<l  preserviuK  ordnance  material,  «fec.  (Ordnance) 177,500  00 

liatleries  of  the  new  tyjK'M  for  »ix  ships  (Ordtumce) 670,000  00 

Thirty  nuichine  cannon,  modern  ealilwr  (Ordnance) 93,000  00 

Twenty  musket  calilH'r  nuichine-Kuns  (Ordnance)  55.000  00 

Ma^a/.ine  and  cadet  rifles,  cqui(imentH,  &c.  (Ordnance) 44,250  00 

Proof  of  naval  Kuns  and  apiK'nclageH  (Ontnanc^e) 0,000  00 

Modern  armament  A>r  twot  aining  vessels  (Ordnance; 10,000  00 

I^nd  and  buildinjfs  for  proving;  vcround  (Ordnance) 57,000  00 

Repairs  to  ordnance  building  (Ordnance) 15,000  00 

Torpedo  corps  and  station,  labor,  material,  freight.  &c.  (Ordnance) 75,500  00 

Purchase  of  autt>-uiobiletorped<K'»,  fast  torpedo-boat,  Ace 175,000  00 


198,000  00 


1,127,750  00 


250,500  00 


Steel  rifled  l)reech-loading  gun  (Ordnance) 60,000  00 

Machinery  for  ordnance  (Ordnance) 50,000  00 

Burgeons'  necessaries  and  appliances  (Medicine  and  Surgery) 60,000  00 

Naval  Hospital  fund  (Medicine  and  Surgery) 30,000  00 

Repairs  to  hospitals  (Medicine) 40,000  00 


For  increase  of  the  Navy  : 

Bureau  of  (Vmsl ruction  and  Repair 5.150,000  00 

Bureau  of  Steam  Engineering 3,750,000  00 

Bureau  of  Ordnance 878,770  00 

Bureau  of  Equipment  and  Recruiting 725,000  00 


130.000  00 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.        XV 

tr'irreted  monitors : 

Bureau  of  Construction  and  Repair 2,923,656  00 

Bureau  of  Steam-Engineerings 206,000  00 

Bureau  of  Ordnance 1,073,000  00 

4  302,656  00 

Otvfl  establishment  at  yards  and  stations '248,458  12 

HitinKent  expenses  under  Bureaus  and  contingent,  Navy 165,500  00 

ipportoftlie  Naval  Academy 190,884  45 

'•*rx>rt  of  the  Marine  Corps 918*841  67 

lie  work  and  iuiprovements: 

Ouarters  for  cadets  at  the  Academy 120,000  00  ' 

New  Naval  Observatory 250,000  00 

Improvements  Coasters'  Harbor  Island 30,000  00 

Improvement  and  preservation  yards  and  stations 3,868,337  41 

■ 4,268,337  41 

jr  of  the  Navy  (officers  and  enlisted  men) .\ 7, 129,087  50 

Fifty,  miscellaneous 273,530  00 

Total 35,104.696  15 

DISTURBANCES  AT   PANAMA. 

Od  the  16th  day  of  March  last  au  iiisurgeut  demonstration  against 
the  Colombian  Government,  under  the  lead  of  Aizpuru,  resulted  in  the 
occupation  of  the  town  of  Panama  by  the  insurgents  and  in  such  ob- 
struction to  the  operations  of  the  Panama  Railroad  as  virtually  to  close 
the  transit.  Upon  the  arrival  of  a  detachment  of  national  troops  from 
Aspinwall,  however,  Aizpuru  was  forced  to  retire. 

During  the  absence  of  the  national  forces  from  Aspinwall,  another 
insurrectionary  movement  was  successfully  made  at  that  place  under 
the  leadership  of  Prestan.  On  the  Ist  of  April  an  encounter  took  place 
between  Prestan  and  the  forces  of  the  Government  outside  of  Aspin- 
wall, in  which  Prestan  was  defeated.  During  the  conflict  the  city  of 
Aspinwall  was  set  on  fire  by  the  insurgents  and  in  great  part  destroyed. 
Meantime  Aizpuru  succeeded  in  reoccupying  Panama  and  the  greater 
portion  of  the  Isthmus  included  along  the  line  of  the  railroad,  thereby 
effectually  blocking  the  transit  of  trains. 

Under  these  circumstances  it  became  evident  that  the  occasion  had 
arisen  for  the  enforcement  of  the  rights  secured  to  the  United  States 
by  the  following  clause  of  our  treaty  of  184G  with  New  Granada  ( United 
States  of  Colombia) : 

"And,  io  order  to  secure  to  themselves  the  tranquil  and  constant  enjoyment  of  these 
advaDtages,  and  as  an  especial  compensation  for  the  said  advanta^i^es,  and  for  the 
favors  they  had  acquired  hy  the  fourth,  fifth,  and  sixth  artichis  of  this  treaty,  the 
United  States  guarantee,  positively  and  efflciaciously,  to  New  Granada,  by  the  pr<*sent 
stipniation,  the  perfect  neutrality  of  the  hefore-moittioned  IsihmuH,  with  the  view 
that  the  free  transit  from  the  one  to  the  otiic^r  sea  may  not  be  interrupted  or  embar- 
rassed in  any  future  time  while  this  treaty  exists;  and  in  consequence,  the  United 
Stat4^s  also  guarant^^e,  in  the  same  manner,  the  ri;{hts  of  sovereignty  and  property 
which  New  Grana<la  has  and  posscsstis  over  the  said  territory." 

In  order  the  more  eftectually  to  maintain  the  rights  of  the  United 
States  asdefineil  by  the  treaty,  the  vessels  of  the  North  Atlantic  squad- 
ron under  liear-Admiral  Jouett,  with  the  exception  of  the  Yantic,  were 
ordered  to  Aspinwall,  where  they  arrived  on  April  10.  Previously  to 
their  arrival,  the  U.  S.  S.  *' Galena,"  which  had  been  lying  off  the  port, 
had  sent  ashore  a  landing  part^*  of  seamen  for  the  pur])ose  of  protect- 
ing American  property  at  that  point,  while  a  landing  party  from  the 
(7.  S.  S.  ^^ Shenandoah'^  was  performing  a  like  service  at  Panama. 
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In  addition  to  the  ships  already  sent  to  Aspinwall,  the  Depart 
promptly  dispatched  an  expeditionary  force  from  New  York  for 
special  purpose  of  operating  on  shore.    This  force,  consisting  of  ab< 
750  seamen  and  marines,  under  the  command  of  Commander  B.  H 
McOalla,  and  including  three  Gatling  guns  and   three  3-inch   rii 
guns,  sailed  from  New  York;   the  first  detachment,  comprising 
first  battalion  of  marines,  in  the  steamship  City  of  Para,  on  Aprils 
and  the  second,  comprising  the  remainder  of  the  force,  in  the  steara.ship 
Acapulco,  on  April  7.    The  steamships  arrived  at  Aspinwall  on 
11th  and  loth  of  April,  respectively. 

Immediately  upon  his  arrival  at  Aspinwall,  on  the  10th  of  April, 
Eear- Admiral  Jouett  issued  orders  for  the  landing  of  a  force  to  open 
the  transit  across  the  Isthmus.  In  accordance  with  these  orders,  gar- 
risons were  placed  at  Aspinwall  and  at  Matachin,  and  the  first  detach- 
ment of  the  expeditionary  force  from  New  York,  immediately  upon  it« 
arrival  out,  was  ordered  to  Panama. 

Two  armored  cars  also  were  fitted  up  and  equipped  with  howitzers, 
Gatlings,  and  Hotchkiss  guns  for  patrol  duty  along  tne  line  of  the  rail- 
road. All  these  arrangements  were  completed  on  the  11th  of  April,  and 
on  the  12th  regular  schedule  trains  were  run  over  the  road,  and  have 
continued  to  run  without  further  inteiruption. 

Upon  the  airival  of  the  Acapulco,  on  the  15th  of  April,  the  expe- 
ditionary force  relieved  the  detachment  which  had  been  landed  from 
the  squadron,  and  Commander  McCalla,  in  accordance  with  the  in- 
structions of  the  Department  and  the  orders  of  Rear  Admiral  Jouett, 
assumed  command  of  all  the  United  States  forces  on  shore.  On  the 
21st  of  April  the  headquarters  of  the  expeditionary  force,  together  with 
two  companiesof  marines,  were  transferred  from  Aspinwall  to  Panama, 
at  that  time  occupied  by  Aizpuru,  who  was  erecting  barricadesv  to  resist 
,the  expected  attack  of  the  national  troops,  then  on  their  way  to  the  city. 
As  many  of  the  persons  composing  Aizpuru's  force  had  taken  part  in  the 
burning  of  Aspinwall,  it  was  feared  that  a  conflict  at  Panama  might 
there  result  in  a  similar  disaster.  Commander  McCalla  therefore,  on 
the  24th,  ordered  up  the  garrison  from  Aspinwall,  together  with  the 
reserve  battalipn  of  iparines  from  the  squadn^n,  occupied  the  city; 
arrested  Aizpuru  and  other  revolutionary  leaders,  and  detained  them 
until  a  stipulation  was  signed  that  fighting  should  not  take  i^lace  nor 
barricades  be  erected  within  the  limits  of  the  town. 

On  the  evening  of  the  day  on  which  this  agreement  was  executiMl  (the 
25th)  our  naval  force  was  withdrawn  to  a  pi»sitiou  at  the  railroiMl  depot 
outside  of  the  city,  from  which  all  the  avenues  of  approach  to  Panama 
could  readily  be  occupied.  On  the  27th  a  landing  i)arty  from  the  Iro- 
quois, which  had  arrived  oft'  Panama  the  day  previous,  came  ashore  and 
was  quartered  for  the  night  at  the  railroad  wharf. 

On  the  28th  the  national  forces,  under  Colonels  Montoya  and  lieyes, 
arrived  from  Buenaventura,  and  the  day  after  a  conference  took  place 
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£•  between  these  oflBcers,  Aizpurn,  and  Rear- Admiral  Jonett,  which  re- 
salted  in  the  capitulation  of  the  insurgent  troops. 
The  re-establishment  of  the  national  authority  having  rendered  the 

.presence  of  our  expeditionary  force  no  longer  necessary,  the  greater 
part  of  it  returned  to  New  York,  where  it  arrived  on  the  16th  of  May, 
and  by  the  25th  of  May  all  the  United  States  forces  had  withdrawn 
from  the  Isthmus. 

The  oflBcers  and  men  charged  with  restoration  of  the  freedom  of  tran- 
sit on. the  Isthmus,  in  accordance  with  the  provisions  of  the  treaty  of 
1846,  discharged  their  duty  in  a  highly  satisfactory  manner.  The  action 
of  the  Department  was  carefully  confined  to  measures  only  as  were  nec- 
essary to  enforce  treaty  stipulations,  every  precaution  being  taken  to 
respect  the  autonomy  of  Colombia  ;  and  our  interference  ceased  the  mo- 

•  ment  the  object  had  been  accomplished  and  the  freedom  of  transit  had 
been  securely  re-established.  Among  the  results  of  these  naval  opera- 
tions upon  the  Isthmus,  by  no  means  the  least  gratifying,  has  been  the 
establishment  of  still  closer  and  more  friendly  relations  with  a  sister 
republic,  while  our  commercial  and  other  interests  in  Central  America 
have  been  strengthened,  and  an  additional  guarantee  of  security  has 
been  given  to  the  mercantile  enterprise  of  Americans  in  this  quarter. 
It  is  largely  for  the  purpose  of  protecting  the  mercantile  marine  and  for 
assisting  its  healthy  development  that  the  Navy  exists;  and  there  are 
reasons  for  believing  that  its  services  on  the  Isthmus  during  the  months 
of  April  and  May  last  will  have  important  and  far-reaching  consequences 
in  this  direction. 

THE  ADDITIONAL  NEW  CRUISERS. 

At  its  last  session  Congress  authorized  the  construction  of  two  addi- 
tional cruisers  and  two  gunboats,  at  an  aggregate  cost  of  not  exceed- 
ing $2,995^000.  No  appropriation  for  the  armament  of  these  ships  was 
made,  the  preparation  of  which  requires  at  present  a  longer  period  than 
would  be  probably  employed  in  the  construction  of  the  ships. 

Early  in  May  last  (anticipating  the  date  when  the  appropriation 
would  become  available,  viz,  July  1)  it  was  decided  to  proceed,  in  ac- 
cordance with  the  law,  with  the  work  incident  to  the  construction  of 
the  ships.    The  terms  of  the  act  provided : 

And  authority  i8  hereby  given  for  the  construction  of  said  four  vessels  at  not  ex- 
ceeding the  total  cost  for  each  above  specified,  in  accordance  with  such  final  plan  as 
may  be  determined  upon  after  a  revision  and  reconsideration  of  all  designs  which 
have  been  heretofore  made,  and  in  the  manner  and  in  conformity  to  the  conditions 
aud  limitations  provided  for  the  construction  of  the  new  cruisers  in  the  acts  of  Au- 
gust 5,  Id^^'i,  and  of  March  3, 1883,  except  so  far  as  said  acts  provide  for  and  define  the 
do  ties  of  the  Naval  Advisory  Board. 

One  of  the  provisions  of  the  act  of  1882  directed  the  Secretary  of  the 
Navy  to  invite,  by  public  advertisement,  the  submission  of  pl^s  by 
engineers  and  mechanics  of  established  reputation,  naval  constructors, 
and  others,  within  a  period,  not  less  than  sixty  days,  to  be  named.  Some 
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doubt  was  entertained  by  the  Department  as  to  whether  this  obligation 
attached  to  the  construction  of  these  new  vessels,  but  it  was  deen 
wise  to  solve  it  in  favor  of  the  public  advertisement,  and  accordii     f 
such  adv^ertisement  was  made,  the  time  for  the  submission  of  pu 
thereunder  expiring  upon  the  15th  day  of  July  last. 

A  large«number  of  models  and  plans  were  received  at  the  De 
ment,  and  as  the  law  contemplated  the  thorough  examination  of  so 
matter,  the  same  were,  upon  the  29th  day  of  July,  referred  to  a  Board 
for  examination  and  report  thereon. 

In  addition  thereto  the  Board  were  required  to  report  to  the  Depart- 
ment their  recommendations  as  to  the  characteristics  to  be  attained  in 
the  proposed  new  ships,  with  preliminary  plans,  for  the  consideration  of 
the  Department.  Upon  the  18th  day  of  September  last,  after 
painstaking  and  elaborate  investigation,  the  Board  submitted  their  re- 
port, embodying  their  views  of  the  characteristics  which  the  Department 
ought  to  secure  in  the  construction  of  the  ships. 

The  same  was  thereupon,  with  the  preliminary  plans,  referred  to  the 
Bureaus  of  Construction  and  Engineering,  with  directions  to  proceed 
with  the  preparation  of  detailed  plans  and  specifications.  That  work  18 
still  in  progress. 

It  is  the  desire  of  the  Department  to  avoid  the  long  delays  which  have 
occurred  in  the  construction  of  the  ships  now  in  process,  arising  from 
the  making  of  changes  in  the  plans  after  the  letting  of  the  work.  It  is 
believed  that  careful  preparation  of  details  at  the  outset  will  avoid  this 
harassing  diflBculty. 

Meanwhile  a  great  effort  has  been  made  to  gather,  for  the  information 
and  use  of  the  Department,  plans  of  the  latest  work  of  eminent  naval 
constructors  of  other  countries. 

In  this  work  the*  Department  has  recived  important  aid  from  Com- 
mander Chadwick/  the  naval  attache  at  London,  as  well  as  Jrom  Lieu- 
tenant Jaques,  while  acting  under  the  detail  of  the  Department  as  the 
secretary  of  the  Senate  Committee  on  Ordnance. 

Within  the  next  thirty  days  it  is  believed  that  the  plans  will  be  suffi- 
ciently advanced  as  to  justify  the  commencement  of  the  advertisements, 
and  it  is  perhaps  well  that  attention  should  be  called  to  the  fact  that  the 
ships  are  likely  to  be  finished  at  a  period  long  prior  to  the  probable 
completion  of  their  armament. 

There  is  a  growing  interest. in  the  nuitter  of  this  Government  work, 
and  the  field  of  the  bidders  will,  1  think,  be  larger  than  ever  before. 
Several  large  builders  of  engines  and  machinery  have  expressed  a  de- 
sire to  be  permitted  to  compete  for  the  construction  of  the  machinery 
of  the  new  ships,  and  it  may  be  decided  to  separate  the  hull  and  her 
fittings  from  the  machinery  in  the  advertisement,  as  is  sometime  done 
in  other  countries.  In  that  event  the  field  of  the  bidders  would  prob- 
ably be  greatly  increased. 
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THE  DOLPHIN,  BOSTON,  ATLANTA,  AND  CHICAGO. 

Upon  my  accession  to  office  the  Department  had  in  process  of  con- 
Btmction,  under  contract  with  Mr.  John  Boach,  three  modern  steel 
cmisers  and  one  dispatch  boat.  They  constituted  the  first  attempt  of 
the  Navy  Department  for  many  years  to  constract  a  war  vessel  up  to 
the  modern  requirements.  They  should  be  looked  upon  and  judged  as 
such.  As  such  they  will,  I  trust,  be  found  in  the  main  creditable  to 
those  who  have  been  engaged  in  their  creation.  They  will  certainly^  if 
they  have  been  well  built,  be  an  improvement  upon  the  previous  work  of 
the  Department,  but  it  is  not  profitable  to  consider  them  as  standards  of 
excellence  for  future  work,  nor  was  it  to  be  expected  that  they  would  be. 

It  is  to  be  regretted  (I  think  aU  will  now  accede  to  this  suggestion) 
that  greater  deliberation  was  not  had  over  the  preparation  of  the  plans. 
It  seems  that  the  plans  had  not  been  prepared  when  the  publication  of 
the  advertisement  for  proposals  for  bids  was  first  made.  In  fact,  they 
were  not  passed  upon  and  approved  by  the  Advisory  Board  and  finally 
settled  until  about  the  day  when  the  bids  were  to  be  submitted.  From 
the  complaints  of  the  contractor  (largely,  I  am  inclined  to  think,  just) 
long  delays  took  place  in  settling  details  after  the  contracts  were  en- 
tered into. 

In  the  case  of  the  Chicago  more  than  six  months  of  delay  in  the  work 
was  admitted  by  the  Advisory  Board  as  attributable  to  these  causes, 
and  to  the  delays  arising  from  change^  in  plans,  and  a  much  longer 
time  is  claimed  by  the  contractor.  Greater  deliberation  over  the  plans 
would  likewise,  doubtless,  have  resulted  in  the  avoidance  of  some  seri 
ons  mistakes. 

The  Dolphin,  as  she  now  is,  should  be  regarded  as  a  pleasure  boat 
rather  than  as  a  dispatch  boat.  The  absence  of  the  most  ordinary  and 
approved  devices  for  protection  against  hostile  fire  In  her  design  take 
her  out  of  the  category  of  war  vessels.  The  use  for  instance  of  vertical 
engines,  exposing  her  machinery  above  the  water-line  in  a  vessel  with- 
out armor  protection,  is  far  from  being  good  practice  at  this  time.  In 
fact,  she  does  not  bear  favorable  comparison  with  similar  vessels  built 
at  about  the  same  time  by  other  countries. 

The  Surprise,  built  by  the  English  Government  contemporaneously 
with  the  construction  by  us  of  the  Dolphin,  has  hori2M)ntal  engines 
placed  below  the  water-line,  with  a  horizontal  steel  protective  deck  and 
with  coal  protection  in  addition.  She  has  40  water-tight  compartments 
as  against  the  Dolphin's  6.  Her  machinery  weighed  10  per  cent,  less 
than  the  Dolphin's  and  produced  20  per  cent,  more  power,  and  her 
speed  is  from  two  to  three  knots  better  than  that  of  the  Dolphin.  The 
vital  parts  of  the  Dolphin  are  so  exposed  that  under  fire  she  would  be 
quite  oseless ;  yet  her  design  is  chargeable  to  the  Government.  At  the 
present  time  it  is  quite  profitless  to  discuss  her  characteristics.    She 
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doubtless  would  not  be  thought  worthy  of  duplication  at  the  present 
time  by  any  one. 

Upon  the  18th  of  March  last  a  paper  was  presented  to  me  for  exam- 
ination and  signature,  constituting  an  acceptance  of  the  Dolphin  on 
behalf  of  the  Government.  Having  been  then  less  than  two  weeks  in 
office,  I  took  the  papers  for  examination.  From  these  papers  it  appeared 
that  she  had  not  upon  her  trial  fulfilled  one  of  the  conditions  requisite 
under  the  contract  for  her  acceptance ;  namely,  she  had  not  developed 
and  maintained  twenty-three  hundred  indicated  horse-power  during 
the  trial  required  by  the  contract.  In  that  event  the  contract  placed 
upon  me  a  serious  responsibility.    It  said  : 

Pravidedj  That  in  case  of  the  failure  of  the  development  of  this  power,  the  vessel  shall 
be  accepted  if  it  can  be  shown  to  the  satisfaction  of  the  Naval  Advisory  Board  and 
the  Secretary  of  the  Navy  that  this  failure  was  due  neither  to  defective  workmanship 
nor  material. 

The  Advisory  Board,  in  referring  to  this  failure  on  her  i^art,  said : 

The  Board  is  of  opinion  that  the  deficiency  of  188  power  from  mean  of  2,300,  required 
by  the  contract,  for  six  consecutive  hours,  was  not  due  to  defective  workmanship  not 
material,  but  that  with  better  coal  and  a  icell-trained  engineer  force  this  result  will  he  ts^ 
ceeded. 

From  this  it  appeared  that  they  passed  her  somewhat  conditioually  | 
at  all  events,  upon  a  supposition  the  correctness  of  which  it  was  qaite 
easy  to  test. 

Upon  the  20th  of  March,  therefore,  a  communication  was  sent  by  the 
Department  to  the  contractor  suggesting  another  trial,  with  a  view  of 
reaching  an  ea^y  and  quick  settlement  of  the  matter.  An  immediate 
reply  was  expected,  and  it  was  supposed  that  the  trial  might  be  had 
and  the  whole  matter  disposed  of  within  a  few  days.  More  than  two 
weeks  having  passed  without  any  reply  to  this  suggestion.  I  decided 
to  have  an  examination  made  of  the  vessel.  For  that  purpose  there 
was  selected  Commodore  Belknap,  unknown  to  me,  whose  reputation 
is  second  to  none  of  his  rank  in  the  service;  Commander  Evans,  who 
for  some  time  had  been  engaged  in  the  inspection  of  steel  at  the  city  of 
Pittsburgh,  and  who  possessed  a  high  reputation  for  knowledge  and 
experience  in  that  regard;  and  Mr.  Herman  Winter,  a  marine  engineer 
known  to  me  to  be  of  the  highest  standing,  character,  and  reputation* 
No  other  expectation  was  entertained  but  that  their  examination  woald 
justify  an  immediate  acceptance  of  the  vessel;  and  upon  April  7  the 
president  of  the  Advisory  Board  was  notified  of  my  action  by  the  fot 
lowing  letter : 

Siu:  After  examining  the  contract  and  laws  relating  to  the  constrnction  of  tks 
Dolphin,  I  am  of  opinion  that  the  act  perforinetl  by  me  in  passing  upon  the  final  pay* 
ment  and  plans  is  not  a  formal  act,  but  one  with  reference  to  which  I  seem  to  have 
responsibility. 

I  have  neither  the  time  nor  the  expert  knowledge  with  which  to  possess  myself  of 
the  necessary  information  upon  which  to  base  a  judgment,  and  while  if  I  had  been 
present  in  the  Department  during  the  construction  of  the  vessel  I  should  doabtleM 
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be  poflsessed  of  a  matared  opiniou  and  judgment  upon  the  subjeot,  under  the  preaent 
eircnmstances  that  is  quite  impossible. 

In  view  of  the  fact  that  my  formal  act  is  required  in  addition  to  the  act  of  the 
AdTisory  Board,  it  is  quite  evident  it  was  not  intended  that  I  should  rely  solely  upon 
the  action  of  the  Advisory  Board  in  this  matter ;  otherwise,  the  action  of  the  Secretary 
would  not  be  required.  I  have,  consequently,  decided  to  designate  three  persons,  who 
have  not  been  connected  with  the  construction,  for  the  purpose  of  assisting  mo  in  the 
discharge  of  the  duty  which,  without  such  aid,  it  is  quite  impossible  for  me  to  perform. 

I  desire  to  notify  your  Board  of  my  action,  that  it  may  not  be  construed  to  arise 
from  any  intention  to  reflect  upon  the  correctness  of  the  conclusion  to  which  the 
Advisory  Board  has  come. 

On  the  7th  of  April,  contemporaneously  with  the  appointment  of  the 
Examining  Board,  I  addressed  the  contractor  calling  his  attention  to 
the  fact  that  he  had  made  no  reply  to  that  portion  of  my  letter  of  March 
20,  suggesting  another  trial  for  the  Dolphin.  It  is  proper  for  me  to 
say  in  justice  to  the  contractor  that  he  afterwards  stated  to  me  that  my 
first  letter  of  March  20,  containing  a  suggestion  of  another  trial,  he 
considered  to  be  merely  suggestive  and  not  requiring  an  answer,  and 
that  he  had  no  recollection  of  having  received  the  second  letter  of  April 
7  calling  his  attention  to  the  fact  that  he  had  not  answered  my  former 
letter. 

Upon  the  5th  of  May,  after  about  six  weeks  silence,  he  assented  that 
a  trial  should  be  had;  and  in  accordance  with  his  request  Long  Island 
Sound  was  assigned  as  the  place  of  trial,  and  his  request  that  the 
Advisory  Board  should  be  present  was  also  acquiesced  in.  Two  un- 
successful attempts  at  a  trial  subsequently  ensued,  after  each  of  which 
the  contractor  desired  a  further  opportunity,  to  which  I  acceded.  At 
one  of  these  interviews,  referred  to  by  me  in  a  letter  of  May  22  to  the 
contractor,  he  stated  that  the  boat  had  not  the  speed  nor  the  horse- 
power contemplated  by  the  contract,  but  denied  responsibility  therefor. 

The  third  attempt  resulted  in  a  six  hours'  run,  but  she  did  not  reach 
the  limit  of  power  required  by  the  contract,  and  upon  the  loth  of 
July  the  Examining  Board  reported  the  results  of  her  examination. 
This  report  was  replied  to  by  the  Advisory  Board  upon  the  13th  of 
July,  which  in  turn  was  reviewed  by  the  Board  of  Examination  on  the 
Slst  of  July.  From  a  comparison  of  the  statements  of  these  reports 
certain  things  must  be  conceded  as  having  been  established.  Of  course 
a  completed  ship  can  only  be  judged  as  to  her  character  by  what  can 
be  seen.  It  is  too  late  to  pass  any  very  satisfactory  judgment  upon  her 
merits,  and  this  fact  has  been  commented  upon  in  the  report  of  the 
Examining  Board.  Only  surface  indications  are  available  as  indicating 
the  character  of  her  work.  From  these  reports  it  appears  that  the 
contractor,  immediately  upon  the  selection  of  the  Board,  proceeded  to 
remedy  defects  which  were  apparent  in  her  construction. 

The  first  report  says : 

Since  the  Borrd  began  its  detailed  examination,  the  results  of  which  are  embodied 
in  this  report  and  it^  addenda,  the  contractor  has  been  at  work  upon  the  vessel  from 
time  to  time  in  remedy  in    defects  discovered  by  the  Board,  and  the  Dolphin  is  now  in 
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mnoh  better  condition  and  appearance  than  when  the  Board  first  saw  her,  and  is 
•ome  important  regards  she  is  sabstantially  improved. 

For  instance,  she  has  been  stiffened  forward  in  the  forepeak  abreast  the  haip  3  1 
by  a  vertical  plate-brace,  a  point  where  special  weakness  was  observed ;  in  tne  i 
transom,  where  the  reverse-frames  were  cat  off,  the  cnt  frames  have  been  oonneetsd 
by  a  floor-plate;  the  spar-deck  and  berth- deck  have  been  calked  fore  and  aft;  tlis 
step  of  the  mizzenmast,  which  was  weak  and  insecure  by  reason  of  defectiye  sapport, 
has  been  strengthened  to  a  degree  promising  perfect  security;  the  skin  of  the  Tossnl 
has  been  repainted  at  various  points  where  the  skin  was  accessible;  the  hold  stors- 
rooms,  fore  and  aft,  have  been  freshly  painted  and  fitted  with  proper  shelving,  and 
other  things  have  been  done  in  the  direction  of  making  the  Dolphin  a  mnch  better 
ship  than  the  Board  found  her  on  its  first  inspection. 

In  their  sapplemental  report,  reviewing  the  answer  of  the  Advisoiy 
Board,  they  explain  that  'Hhe  Board  had  no  authority  to  ask  or  au- 
thorize any  changes  that  were  made,"  and  they  state  that  no  mention 
was  made  of  their  discoveries  to  the  contractor,  but  that  what  he  did 
was  upon  his  own  opinion  as  to  the  necessities  of  the  case,  or  that  of 
his  advisers.  Thus  the  action  of  the  Department  in  causing  au  investi- 
gation to  be  made  had  been  fully  justified  by  the  admissions  made  by 
all  the  parties  of  defects  then  existing  in  the  ship.  This  left  the  ques- 
tion of  whether  the  loose  inspection  which  these  defects  indicated  had 
existed  throughout  the  construction ;  and  with  regard  to  this  it  was,  of 
course,  quite  difficult  to  satisfactorily  ascertain,  except  inferentially. 

The  decision  of  the  Department  was  that  under  the  circumstances  no 
point  could  properly  be  made  with  regard  to  her  general  workmanship, 
the  contractor  having  remedied  and  being  willing  further  to  remedy 
apparent  defects,  and  there  were  left  but  two  points  in  tlj^e  case  for  oon- 
sideration ;  the  one  was  her  speed,  and  the  other  her  strength.  The 
results  of  the  trials  had  shown  that  she  had  not  the  speed  contemplated 
by  Congress  in  making  the  appropriation,  nor  that  which  similar  boats 
built  contemporaneously  elsewhere  were  given,  and  a  questi6n  was 
raised,  although  no  positive  statement  was  made,  with  regard  to  her 
strength.  The  Board  state  in  full  the  circumstances  considered  by  them 
with  reference 'to  her  strength,  and  state  that  '^  nothing  short  of  a  trial 
at  sea  for  some  time  and  in  rough  water  can  satisfactorily  determine 
her  actual  strength  and  weakness,"  and  expressed  regret  that  it  was  a 
mere  matter  of  opinion  without  such  a  test. 

Under  the  circumstances  the  Department  decided  to  submit  the 
question  to  the  Attorney-Oeneral,  whether,  under  the  contract  and  law, 
the  contractor  was  responsible  for  the  speed  and  strength  of  the  vesseL 
The  opinion  is  annexed  with  other  papers,  the  decision  being  that  he 
was  responsible  both  for  the  speed  and  the  strength  of  the  ship,  and 
that  by  reason  of  a  certain  clause  in  the  contract,  referred  to  in  the 
opinion,  the  paper  which  purported  to  be  a  contract  for  the  constrao- 
tion  of  the  Dolphin  was  null  and  void  as  such. 

Prior  to  this  time  I  had  become  aware  of  the  circumstance  that  the 
officers  of  the  Department  had  surrendered  to  the  contractor  the  reser- 
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vatioDS  apou  all  of  his  pending  contracts,  with  the  exception  of  a  small 
som  of  aboat  $25,000,  which  reservations  had  been  provided  for  as  the 
aecarity  of  the  Government  for  the  faithful  performance  of  the  work. 
At  this  time  there  were  five  contracts  pending  and  incomplete,  namely, 
the  contracts  upon  the  three  crnisers  and  the  dispatch  boat  and  for  the 
machinery  in  the  Puritan. 

In  the  case  of  the  Puritan  the  contract  had  specifically  provided  that 
the  reservations  should  not  be  paid  until  the  contract  was  completed  in 
all  its  parts  and  the  machinery  should  have  been  in  use  for  three  months. 
It  also  provided  for  a  sea  trial  of  twenty-four  hours  before  the  tenth  or 
last  payment  upon  the  contract  should  be  made.  In  December,  1884, 
many  months  prior  to  the  completion  of  the  contract,  in  view  of  the 
foot  that  a  sea  trial  was  not  possible,  a  dock  trial  was  had,  not  satisfac- 
tory to  the  engineer-in-chief;  and  thereupon,  in  January,  1885,  when  a 
Gonsiderble  amount  of  work,  estimated  at  a  probable  cost  of  $26,327, 
remained  to  be  done  in  order  to  complete  the  requirements  of  the  con- 
tract, the  sum  of  $76,225.46,  constituting  the  reservations  upon  the  con- 
tract, was  paid  to  the  contractor  in  violation  of  the  specific  provisions 
of  the  contract. 

The  circumstances  under  which  the  reservations  had  been  surren- 
dered npon  the  other  four  contracts  were  as  follows:  The  contracts  had 
provided  that  the  vessels  should  be  provided  with  steel  shafts.  The 
first  of  these  placed  in  the  Dolphin  broke  upon  her  trial  trip.  It  had 
previously  been  condemned  by  the  Advisory  Board  upon  the  tests  made 
under  their  direction,  and  had  been  put  in  nevertheless  upon  the  re- 
sponsibility of  the  contractor.  At  his  suggestion  a  modification  of  the 
contracts  and  specifications  was  made  by  which  iron  was  substituted  for 
steel  in  the  shafts  of  the  four  boats. 

Upon  the  supposition,  then,  that  this  change  of  plan  had  caused  delay 
in  the  construction,  an  opinion  was  obtained  from  the  Attorney-Oeneral 
that  the  contracts  could  be  modified  so  as  to  surrender  the  reservations 
to  the  contractor.  With  reference  to  the  Boston,  Atlanta,  and  Chicago, 
in  point  of  fact,  no  serions  delay  in  the  final  completion  of  the  ships  could 
properly  have  been  attributed  to  this  cause.  Nevertheless,  the  reserva- 
tions were,  with  the  exception  of  about  $25,000,  surrendered  to  tlie  con- 
tractor. 

By  these  processes  something  over  the  sum  of  $200,000  of  Government 
moneys  had  been  advanced  to  the  contractor,  and  all  of  the  five  con- 
tracts were  substantially  stripped  of  the  security  which  by  the  terms 
of  the  contracts  was  provided. 

These  acts  produced  an  unfavorable  impression  upon  me,  inasmuch 
as  I  was  unable  to  see  that  the  grounds  upon  which  these  moneys  were 
sorrendered  were  substantial.  At  the  same  time,  it  is  proper  for  me  to 
say  that  I  believe  the  participation  of  the  officers  of  the  Department 
therein  had  been  in  good  faith,  and  with  no  expectation  that  the  inter- 
ests  of  the  Government  would  be  imperiled  thereby. 


XXIV      REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

It  had  for  some  time  been  no  secret  in  the  Department,  as  I  so    ^ 
qaently  learned,  that  the  contractor  was  in  financial  difficulty,  and  t 
departures  from  the  law  had  been  made  under  the  pressure  of  t 
circumstances.    The  assignment  of  the  contractor  developed  the 
that  he  had  been  carrying  an  indebtedness  of  over  $2,200,000,  largely 
upon  unavailable  assets. 

The  assignment  rendered  entirely  clear  the  duty  of  the  Qovernment. 
There  was  no  other  course  but  to  take  the  vessels  and  complete  t 
This  was  the  wish  of  the  contractor  and  the  duty  of  the  Governi       I 
the  same  time. 

Upon  the  25th  of  July  I  stated  the  position  of  the  Department  in  a 
letter  to  the  assignees,  as  follows : 

Ah  I  view  the  matter,  the  rnle  which  governs  individuals  in  these  business  transac- 
tions should  govern  the  action  of  the  Department.  At  all  events,  if  there  is  a  differ- 
ent  rule  proper  to  Ix*  applied  I  am  not  aware  of  it.  My  duty  heretofore  has  seemed 
to  be  very  simple  and  plain.  It  has  been  to  insist  upou  the  strict  enforcement  of 
contract  obligations,  as  interpreted  to  mo,  without  regard  to  consequences.  Thatii 
the  ordinary  plain  busiuess  method,  a  departure  from  which  in  a  public  officer  caa 
have  no  justification  ;  and  in  like  manner  I  know  of  no  reason  why  the  ordinary 
principle  which  actuates  merchants  in  dealing  with  each  other,  and,  in  accordance 
with  which  generous  consideration  is  extended  ordinarily  to  an  unfortunate  businew 
Associate,  should  not  goveru  the  action  of  the  Department  under  similar  circani- 
stances. 

Early  in  August  I  stated  to  them  fully  the  manner  in  which  the  four 
ships  should  be  dealt  with,  with  which  they  were  entirely  satisfied. 

On  October  Ist  I  embodied  (having  meanwhile  disposed  of  the  more 
important  matters  of  the  other  boats  in  process  of  construction,  the 
Boston,  Atlanta  and  Chicago)  my  views  with  regard  to  the  Dolphin  in 
a  proposition,  the  substance  of  which  was  that  the  Government  should 
take  her  and  should  pay  the  contract  price  for  her  when  made  equal  in 
all  respects  to  the  contract  requirements.  If  the  contractor  should  be 
able  to  show  that  this  had  been  done,  he  should  recover  the  balance  of 
the  money;  if  not,  there  should  be  reserved  from  the  judgment  a  suffi- 
cient sum  to  make  her  equal  to  the  contract  requirements.  By  so 
doing  I  have  taken  the  responsibility  of  placing  thcrGovirnment  in  the 
position  which  it  ought  to  assume.  If  the  ship  is  the  (iovernment's 
design,  the  contractor  should  be  held  to  corrtct  construction,  bat  not 
for  the  performance  of  the  ship.  If  the  design  is  the  contractor's,  as 
in  England  is  often  the  case,  then  the  contractor  may  properly  be 
held  for  both.    The  contracts  should  be  clearly  expressed  to  this  effect. 

The  Doli)hin  case  remains,  therefore,  to  be  disposed  of  upon  proof  to 
be  supplied  to  the  court  upon  these  points. 

1  have,  in  addition,  taken  measures  to  ascertain  and  settle  the  ques- 
tion as  to  her  strength.  If  she  proves  well  built  in  that  regard  the 
other  matters  of  dispute  can  be,  I  think,  settled  by  agreement  or  arbi- 
tration out  of  court. 

As  to  the  Boston,  Atlanta,  and  Chicj     »|  enth  clause  of  the  con* 
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tract  provided  for  the  contingency  of  work  being  stopped  upon  them, 
and  the  provisions  of  the  contract  have  been  pursued;  the  ships  have 
been  taken  possession  of  by  the  Government;  an  inventory  of  the 
amount  of  work  performed  has  been  made;  the  valuation  also  had,  and 
the  Government  is  proceeding  to  complete  them  where  they  stand  in 
the  yard,  employing  the  foremen  and  force  of  the  contractor. 

It  is  of  no  use  to  discuss  the  character  of  the  boats,  their  merits  or 
demerits.  Under  the  present  circumstances  all  that  the  Governmen* 
can  do  from  a  business  point  of  view  is  to  complete  them.  Whatever 
they  turn  out  to  be  they  will  demonstrate  in  practice. 

PROMOTIONS  IN   THE   SERVICE. 

The  rewards  which  the  service  affords  at  the  present  time  for  the 
more  meritorious  officers  are  inadequate.  I  commend  to  your  attention 
the  considerations  advanced  upon  the  subject  of  promotion  in  the  serv- 
ice by  my  predecessor  in  office  in  his  annual  reports  of  1882  and  1884. 
Some  remedy  should  be  found  for  the  long  delay  in  promotions  and  the 
inequality  therein  which  will  result  from  the  working  out  of  the  present 
laws.  I  shall  hereafter  make  it  the  subject  of  special  attention,  in  the 
hope  that  some  method  may  be  found  by  which,  without  additional 
burdens  to  the  Treasury,  the  rewards  for  superior  attainments  in  the 
service  may,  in  time  of  peace  as  in  war,  be  distributed  by  some  just 
system,  and  the  tone  and  spirit  of  the  service  be  kept  up. 

FUTURE   APPROPRIATIONS  FOR  NEW   SHIPS. 

A  most  intelligent  effort  has  been  made  by  Congress  witbin  the  last 
three  years  to  gather  information  upon  the  subjects  of  heavy  ordnance 
and  war  ships,  and  as  to  the  best  method  of  developing  in  the  United 
States  the  industries  connected  therewith.  The  elaborate  and  most  val- 
uable investigations  of  the  Gun  Foundry  Board,  and  the  mqre  recent  ones- 
of  the  committees  of  tlie  two  houses  and  of  the  Fortifications  Board  in 
the  present  year,  will  place  the  country  in  the  possession  of  the  latest 
information,  and,  I  doubt  not,  mark  an  era  in  the  history  of  legislation 
opon  these  subjects. 

I  refrain,  therefore,  from  any  discussion  at  the  present  time  of  the 
subject  of  future  appropriations  for  material  of  war.  Indeed,  so  many 
and  most  formidable  implements  of  war  have  become  now  so  well  estab- 
lished and  approved  that  at  tbe  present  time  any  movement  on  the  [>art 
of  our  Government  in  anydirection  would,  if  intelligently  executed,  prove 
of  incalculable  importance  to  our  naval  strength  and  power. 

Cruising  ships,  however,  we  must  have,  unless  the  policy  of  continuing 
repairs  upon  worthless  ships  is  to  continue,  or  unless  we  are  to  abandon 
the  national  duty  of  affording  the  security  and  protection  of  our  pres- 
ence and  power  throughout  the  world  wherever  our  people  sojourn. 

I  commend  to  your  consideration  the  recommendations  of  the  Bureau 
officers  of  the  Department  upon  these  subjects. 
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Id  order  to  illastrate  the  importance  attached  elsewhere  to  the  tor- 
pedo-boat as  a  branch  of  naval  warfare,  I  insert  a  list  of  those  possessed 
and  in  process  of  construction  by  other  coantries.  The  United  States 
has  none: 


Nation. 


Bogland  . 
G»rmaoy. 
France . . . 
llniMila . . . 
AuNtrla  . 
Dountark 
Greece . . . 

Italy 

China... 
Japan  


In  service 

Ordered  for 

1884. 

1885. 

129 

55 

11 

61 

82 

77 

131 

14 

14 

2 

12 
37 

53 

18 

5 

10 

1 

Remarks. 


Does  not  include  those  in  colonies. 
Fleet  to  be  increased  to  150  of  first  olaaa. 
Fleet  to  number  283  in  all 
Fleet  to  number  180  in  all. 
Fleet  to  number  70  in  all. 
To  baild  21  more. 

To  build  100  more. 

One  of  these  is  to  be  164  feet  long. 

The  lareost  boat  nnder  constraotion,  168  fbd 
lone,  18  now  bnilding  for  Japan  by  Yanw 
&  Co.    Others  are  building  in  Germany. 


THE  FLEET  AT  THE  NEW  ORLEANS  EXHIBITION. 

Upon  the  occasion  of  the  recent  exhibition  at  New  Orleans  the  North 
Atlantic  Squadron  was  directed  by  my  predecessor  in  office  to  visit  the 
harbor  of  New  Orleans;  and  the  admiral  in  command  was  authorized 
to  expend  a  very  limited  sum,  which  amounted  to  about  $400,  in  receiv- 
ing and  extending  the  hospitality  of  the  ships  to  visitors  entitled  to 
official  recognition.  This  sum  was  subsequently  checked  against  the 
admiral  in  the  Treasury  Department;  but  at  my  request  the  payment 
of  his  salary  has  not  been  stopped,  awaiting  an  application  to  Congress 
for  authority  to  pay  the  amount.  Without  intending  to  question  the 
correctness  of  the  action  of  the  Treasury  Department,  it  seems  qaite 
clear  that  the  amount  should  be  allowed  and  appropriated  for. 

In  connection  with  this  subject  it  is  proper  to  call  attention  to  the 
fact  that  in  a  time  of  peace  the  Navy  is  the  agency  through  which 
largely  national  courtesies  and  hospitalities  are  exchanged  throughout 
the  world.  It  is  somewhat  the  custom  of  other  nations  to  avail  of  their 
navy  as  a  means  of  creating  and  extending  national  good-will,  and  fleet 
officers  are  frequently  supplied  by  their  Governments  with  reasonable 
means  for  reciprocating  official  courtesies.  Without  some  such  pro- 
vision these  burdens  would  fall  sometimes  with  undue  severity  upon 
officers  of  small  means. 

It  has  been  the  custom  of  the  Department  to  reimburse  them  certain 
expenditures  in  those  lines,  but  under  recent  rulings  of  the  Treasury 
Department  it  may  be  necessary  to  discontinue  this  custom. 

It  may  well  be  considered  by  Congress  whether  a  small  sum  may  not 
judiciously  be  allowed  annually  for  this  purpose,  to  be  accounted  for 
under  direction  of  the  Secretary.  From  three  to  five  thousand  dollars 
would  probably  be  in  excess  of  the  annual  amount  to  be  required.  It 
is  a  small  sum,  but  the  burden  falls  upon  fleet  commanders  largely,  of 
which  there  are  but  five,  who  are  thus  pe  nished  for  their 

high  rank  and  station  of  ( 
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THE  ORGANIZATION  OF  THE  DEPARTMENT. 

Thas  closes  the  r6sum6  of  the  proceedings  of  the  Department  for  the 
fiscal  year,  most  of  which  occurred  under  my  predecessor  in  ofiQce.  Be- 
fore formally  closing  this  annual  report  I  feel  called  upon  to  express 
for  such  discussion  and  consideration  as  they  may  seem  to  warrant  my 
first  impressions  of  the  difficulties  and  drawbacks  under  which  the  De- 
partment labors. 

It  must  be  evident  that  there  is  something  radically  wrong  with  the 
Department.  The  universal  dissatisfaction  is  the  conclusive  proof  of 
this.  It  is  expressed  to  me  by  influential  members  of  both  political 
parties,  and  quite  universally  by  the  naval  officers,  coupled  with  the 
hope  and  expectation  that  some  remedy  may  be  found  and  speedily  ap- 
plied. Placed  temporarily  in  charge  of  the  interests  of  the  service,  it 
forces  itself  daily  upon  me  for  consideration. 

It  is  desirable  to  discriminate  at  the  outset  between  the  naval  service 
and  the  Navy  Department. 

Our  naval  service,  numbering  altogether,  including  line  officers,  en- 
gineers, chaplains,  pay  officers,  naval  constructors,  &;c.,  on  the  active 
list,  1,590,  consists  of  a  body  of  accomplished  men  representing  a  high 
standard  of  personal  character,  who  are  deservedly  respected  and  hon* 
ored  throughout  the  world. 

This,  unfortunately,  cannot  be  said  with  equal  justice  of  the  Navj 
Department,  and  whatever  dissatisfaction  the  country  has  ever  ex- 
perienced with  the  naval  arm  of  our  Government  will  be  found  to  have 
bad  its  origin,  not  in  the  naval  service,  but  in  the  naval  administration, 
and  even  there  dissatisfaction  should  be  limited  to  certain  branches 
only  of  the  business  of  the  Department. 

Historically  it  is  a  fact  that  up  to  the  time  that  the  present  Bureau 
system  was  created,  in  1842,  and  for  some  time  thereafter,  the  American 
Navy,  though  inferior  in  numbers  to  the  navies  of  some  other  countries, 
was  as  formidable  as  any  for  its  tonnage,  and  seems  to  have  contributed 
to,  and  appropriated  improvements  in,  the  art  of  naval  warfare  as  largely 
and  as  rapidly  as  any  other  naval  power. 

During  the  thirty  years  between  the  close  of  the  war  of  1812  and  the 
commencement  of  the  Mexican  war,  our  naval  force  increased  fifty-fold 
and  the  navies  of  no  other  power  were  superior  to  it  except  in  the  num- 
ber of  their  vessels.  "As  respects  the  navies  of  this  hemisphere,  it 
was  supreme,  the  united  marines  of  all  the  rest  of  this  continent  being 
onable  to  contend  against  it  for  an  hour."* 

Prior  to  1842  the  business  of  the  Department  had  been  managed  by 
a  Board  of  Naval  Commissioners,  and  the  result  of  my  reading  leads 
me  to  the  conclusion  that  while  the  affairs  of  the  Department  were  in- 
telligently administered  so  far  as  the  general  scope  of  the  conduct  of 
its  aflfairs  was  concerned,  yet  the  system  failed  in  executive  force. 

•  Cooper's  Naval  History :  Preface. 
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In  1839  Congress  called  upon  the  Secretary  of  the  Navy,  by  resola-' 
tion,  to  propose  a  plan  of  reorganization,  embracing  '^  a  division  of  the 
duties  performed  by  the  Board  of  Naval  Commissioners  and  their  assign- 
ment to  separate  Bureaus."  In  compliance  with  this  resolution  the  Seo- 
retary  reported  in  December,  1839,  a  system,  and  in  1842  Bureaus  with 
independent  heads  were  first  established.  It  was  quite  evident  thai 
with  the  application  of  steam  to  naval  vessels  a  new  problem,  and  one 
which  has  been  greatly  multiplied  since  by  the  constant  progress  of 
the  arts,  had  been  brought  to  the  Department  for  solution.  The  Secre- 
retary  says : 

Should  the  iutroduction  of  steam  as  au  auxiliary  to  naval  warfare  be  sanctioned  l»y 
the  results  of  experience,  it  must  be  obvious  that  new  and  very  important  duties  will 
devolve  on  the  Secretary  of  the  Navy,  rendering  the  aid  of  professional  soieuoe  and 
experience  still  more  indispensable  in  the  administration  of  the  Department. 

Up  to  that  time  a  Kaval  Commission,  composed  of  naval  officerSi 
without  responsible  executive  heads  subordinate  to  them,  had  resulted 
for  a  long  time  satisfactorily,  but  finally  had  failed  with  the  accumula- 
tion of  labor  and  with  the  problems  which  science  had  thrown  upon  the 
Department. 

If  one  should  take  up  the  subject  in  this  form  and  consider,  in  the 
first  place,  what  business  does  the  Department  transact  I  what  should 
be  the  organization  for  its  proper  disposition  ?  and  compare  it  with 
the  organization  as  it  exists  here  and  elsewhere,  periiaps  some  light  may 
be  thrown  upon  the  difficulties  encountered  under  the  present  form  of 
administration. 

The  natural  division  of  the  work  of  the  Department  is  into  three 
branches : 

First.  The  Department  having  to  do  with  the  personnel  and  the  fleet. 
This  covers  the  enrollment,  service,  detail,  uniform,  organization,  and 
discipline  of  the  personnel;  of  the  movements  and  comm.and  of  fleets 
and  vessels  when  commissioned ;  and  this  is  properly  the  military  branch 
of  the  Department. 

Second.  The  Department  of  Material  and  Construction.  This  covers 
the  construction,  repair,  and  care  of  vessels  before  commissioned;  their 
armament  and  equipment,  including  military  stores  (but  not  provisions 
and  clothing),  as  well  as  the  management  and  maintenance  of  dock- 
yards, their  buildings,  machinery,  and  their  civil  establishment. 

Third.  The  Department  of  Finance  and  Accounts,  this  covering  con* 
tracts  and  purchases  of  all  naval  stores,  flags,  coal,  stationery,  and  care 
of  storehouses,  &c. 

This  division  of  functions  is  not  the  one  existing.  It  properly  sepa^ 
rates,  however,  the  business  of  the  Department  for  purposes  of  analysis 
and  consideration.  The  functions  of  these  last  two  departments  are 
largely  civil. 

It  is  in  these  la«t  two  branches  of  the  service  that  the  difficulties  arise. 
The  first  or  military  branch  may  be  placed  out  of  consideration,  for  the 
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laties  of  that  have  been  satisfactorily  performed.  With  reference  to  the 
ast  two  branches  note  that  it  is  the  consideration  of  any  ordinary  basi- 
less,  and  the  first  requisite  to  successful  transaction  of  any  business  is  a 
proper  system  by  which  responsibility  is  lodged.in  its  appropriate  place. 
Chis  division,  according  to  the  functions,  is  one  that  is,  in  general,  com- 
non  to  the  systems  of  England,  France,  and  Germany.  There  will  be 
bund  variations  peculiar  to  each,  but  there  is  a  substantial  agreement 
n  the  distribution  of  functions  such  as  I  have  indicated. 

In  the  first  place,  there  is  the  financial  department.    The  last  of  those 
love  named  where  the  ordinary  purchasing,  the  payment  of  bills,  the 
iditing,  the  general  system  of  accounting,  &c.,  are  brought  under  one 
!ad.     It  is  sometimes  placed  in  civil  hands  and  the  naval  service  re- 
ievea  from  any  responsibility  with  reference  to  it.     If  a  certain  class  of 
>ods,  or  a  certain  article,  is  required  by  a  branch  of  the  service  a  re- 
quisition is  made  upon  the  financial  department;  there  the  accounts  are 
kept,  the  distribution  and  disposition  of  the  property  accounted  for; 
purchases  are  made  largely  by  contract,  and  for  this  class  of  business  a 
person  is  selected  having  business  capacity.    The  inspection  of  goods 
ind  material  is  by  the  department  for  which  they  are  intended.    This 
seems  to  be  a  proper  dtstribution  or  location  of  these  functions. 
Here  this  business  is  scattered  through  all  the  Bureaus. 
I  have  very  scant  means  of  investigating,  but  have  conducted  a  few 
oquiries  into  the  workings  of  the  system  in  vogue  with  us  for  the  pur- 
x>se  of  informing  myself  as  to  its  merits,  with  results  such  as  one 
might  anticipate. 

For  the  security  of  the  public  it  is  provided  by  law  that  the  pur- 
chases of  the  Navy  Department  shall  be  by  contract,  after  advertise- 
nent,  and  shall  go  to  the  lowest  bidder;  that  only ''regular  dealers^ 
ihall  be  dealt  with  by  the  Department,  which  has  been  interpreted  to 
;an  persons  whose  occupation  it  is  to  deal  in  such  articles  with  the 
jneral  public.    The  contract  system  can  be  dispensed  with  only  when 
:nere  is  an  emergency  certified  to  by  the  Bureau  officer  for  the  imme- 
liate  i)urchase,  doubtless  largely  intended  for  a  time  of  war.    Without 
I  efficient  head  to  establish  a  system  and  attend  to  its  proper  enforce- 
nt  in  the  matter  of  purchases,  one  would  expect  to  find  that  order 
)f  things  which   has  heretofore  brought  grave  scandals  upon  the  De- 
partment, namely,  large  private  purchases  where  contracts  were  in- 
tended by  law,  and  the  business  falling  into  the  hands  of  naval  con- 
;ract  brokers  to  the  exclusion  of  regular  dealers  in  the  articles.    These 
ibuses  (quite  inevitable  in  the  absence  of  a  proper  system)  wereinves- 
Jgated  and  exposed  by  Congressional  committee  years  ago;  but  by  re- 
»nt  investigations  I  find  the  same  order  of  things  largely  existing 
town  to  a  recent  date,  and  the  same  nien  named  in  the  Congressional 
"eport  holding  substantially  the  same  relation  to  the  Department  as 
lefore,  and  with  the  same  scandalous  results. 
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The  open  purchases  of  the  Navy  Department  for  the  year  em 
June  30, 1885,  amounted  to  $841,285.84  while  the  purchases  by  con' 
amounted  to  only  a  little  over  a  million.    A  large  proportion  of  the  opei 
purchases  consisted  of  articles  of  either  comparatively  small  value, 
more  or  less  difficult  of  classification ;  but  $138,000  of  the  amount  ^ 
spent  by  the  seven  Bureaus,  each  acting  independently  of  the  o' 
coal  bought,  not  in  one  lot,  but  at  166  several  open  purchases  (this  < 
not  include  coal  bought  by  ships  on  foreign  stations);  299  difiTer 
open  ])nrcha8es  of  stationery  were  made  by  eight  different  Bur    as; 
$121 ,315.66  was  spent  for  lumber  and  hardware  by  six  Bureaus  in  499  sep- 
arate  open  purchases.    Seven  Bureaus  spent  $46,000  for  oils  and  paints 
in  269  separate  X)urchase8;  117  different  open  purchases  of  iron  and  steel 
were  made  at  an  expense  of  $41,524.48;  $68,881.59  was  spent  for  hemp 
and  cordage  in  45  different  open  purchases.     Eight  Bureaus  supply 
stationery  to  ships;  three  Bureaus  supply  ships  with  lamps  and  lanter 
To  the  same  ship  one  Bureau  sup])lies  electric  lights  and  the  light  for 
general  illuminating  purposes;  another  supplies  electric  search  lights, 
and  a  third  oil  and  light  for  the  engine  and  fire  rooms. 

These  facts  are  taken  from  t;he  records  of  the  year  ending  June  30, 
1885,  and  its  showing  is  more  favorable  than  that  for  the  previous  year. 
I  do  not  question  the  good  faith  of  the  Bureau  officers  through  whom 
these  purchases  were  made,  nor  that  the  purchases  were  for  the  most 
part  honestly  made.  The  abuses  inevitable  under  a  system  of  such  di- 
vided responsibility  for  the  discharge  of  duties  which  are  only  inci- 
dental to  the  general  business  of  the  Bureau  does  not  necessarily  imply 
fraud  or  even  indiflerence  to  the  interests  of  the  service. 

But  under  a  system  in  which  these  purchases  are  a  mere  incident  to 
their  general  business,  it  is  inevitable  that  they  should  be  neglected, 
and  the  suggestion  1  make  is  that  they  are  not  ])roperly  classified 
and  ))laced  under  the  proper  management  and  control;  for,  if  the  list 
of  persons  is  examine^l  from  whom  these  purchases  are  made,  there  is 
an  astonishing  repetition  of  the  names  of  naval  contract  brokers,  not 
engaged  in  a  regular  business,  and  whose  dealings  with  the  Department 
caused  grave  scandals  many  years  since.  These  i)urchases  have  to  be 
niiule  in  this  form  under  a  certificate  i^ade  by  the  Bureau  officers,  that 
there  is  a  necessity  for  the  immediate  purchase  of  the  articles,  w^ichi 
when  used  to  such  an  extent  as  is  exhibited  under  these  investigations 
with  reference  to  standard  articles  like  coal,  stationery,  lumber,  oil,  and 
paints,  and  articles  of  that  character,  simply  indicate  that  the  most  con* 
venient  and  not  the  most  economical  method  of  making  purchases  is 
resorted  to.  in  some  cases  private  (in  distinction  from  public  and  open) 
competition  is  resorted  to,  and  in  some  cases  short  advertising. 

Illustrations  of  a  rather  extraordinary  character  of  the  resort  to  this 
certificate  of  necessity  for  immediate  ])urchases  as  a  convenience  appear 
among  these  records. 

In  the  summer  of  1883  an  order  was    **  "  rth  of  oaa- 
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TBS  to  a  person  who  was  uot  a  dealer  in  the  article  and  at  a  time  when 

there      is  the  asual  sapply  of  canvas  on  hand. 

I      er  an  order  made  by  Secretary  Thompson  in  1877  it  was  under- 

Lhat  the  limit  of  any  single  purchase  under  a  ^^certificate  of  uec- 

Y^  was  $500.     For  purchases  involving  a  larger  amount  resort 

be  had  to  the  ordinary  contract  system.     Several  months  were 

in  the  delivery  of  this  $61,000  worth  of  canvas  and  the  bills 

1  dide  out  in  sums  of  less  than  $500  each.    The  ^^certificate  of 

]  lij"  accompanied  each  one,  and  in  that  form  the  bills  passed  the 

It        y  Department. 

Ti     or  three  of  these  bills,  with  the  Bureau  officer's  certificate  of  ne- 

Y  apon  them,  would  sometimes  be  dated  and  presented  oh  the 

r 
• 

IHiriDg  the  same  year  coal  was  purchased  by  different  paymasters 
from  the  same  person  on  or  about  the  same  days,  deliverable  at  the 
very  same  place,  of  like  quality  and  character,  but  at  prices  differing 
from  50  to  65  cents  a  ton. 
It  is  idle  to  suppose  that  abuses  of  the  character  I  have  glanced  at 
prevented  merely  by  a  change  in  the  personnel  of  the  Depart- 
.    It  is  the  system  that  is  vicious. 
The  business  of  the  Bureau  of  Equipment  and  Eecruiting  at  the  time 
tuses  here  i*eferred  to  occurred  was  under  the  charge  of  a  distin- 
gi  naval  officer  of  unquestioned  integrity  and  conspicuous  execu- 

tive cap    3ity.    It  is  due  to  each  of  the  chiefs  at  present  discharging  the 
duties  of  the  various  Bureaus  that  I  should  express  my  conviction  that 
they  have  all  labored  conscientiously  to  do  what  in  them  lay  to  protect 
the  service  from  the  unsatisfactory  results  of  a  system  which  they  can 
neither  reform  nor  control. 
1      h  Bureau  iu  the  matter  of  purchases  being  practically  independent 
every  other,  and  charged  with  duties  to  which  these  are  generally 
[)ordiDate;  with  no  immediate  responsibility  to  any  common  head,  it 
not  only  not  surprising,  but  it  is  inevitable  that  their  purchases 
>ald  be  made  without  the  precautions  and  the  judgment  and  the 
ty  which  might  be  expected  if  that  class  of  duties  were  confided 
Ml  individual  selected  for  the  purpose,  and  upon  whom  its  entire 
wnsibility  could  be  concentrated.    With  such  a  concentration  of 
onsibility,  the  financial  operations  of  the  Department  would  all 
iter  at  a  single  point;  a  system  of  books  would  be  kept  that  would 
at  a  glance  all  the  financial  transaetions  of  the  Department,  and 
t       same  time  would  establish  what  is  sadly  lacking  at  present,  an 
bit  of  all  the  property  of  the  Department  for  which  some  one  would 
countable. 
I        e       :en  measures  to  obtain  a  complete  inventory  of  the  stock  on 
in  our  various  navy-yards  and  stations.    It  is  the  first  that  has 
I  made  in  seven  years.    In  view  of  the  defective  system  under  which 
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the  Navy  Department  has  been  allowed  to  drift  during  the  last  twenty 
years,  I  was  not  greatly  surprised  to  discover  that  the  stock  on  hand 
fails  to  agree  with  the  amounts  shown  by  the  books  of  the  Department. 
In  some  cases  it  is  largely  in  excess,  in  others  there  is  a  deficiency. 

The  discrepancy  can  only  be  explained  by  the  absence  of  a  proper 
system  of  accountability.  Taking  for  an  illustration  the  article  of  can- 
vas, of  which  the  Navy  is  a  large  consumer.  When  it  is  taken  from  the 
storehouse  upon  requisition  the  amount  is  checked  off  on  the  books. 
Here  accountability  practically  ceases.  What  of  it,  if  any,  is  not  used, 
remains  in  the  sail-loft.  What  finally  becomes  of  it,  sooner  or  later,  it 
becomes  difficult,  if  not  impossible,  to  ascertain.  Charges  of  its  being 
pilfered  and  redelivered  to  the  Department  by  contractors,  in  collusion 
with  the  clerics,  have  been  made  froai  time  to  time.  The  remnants,  if 
returned,  have  not  always  been  entered  on  the  books.  This  necessarily 
left  in  store  a  surplus  beyond  what  the  books  called  for,  constituting  a 
temptation  which  it  is  not  wise  for  any  Government  to  offer.  Were 
this  business  placed  under  a  single  and  competent  head,  with  entire 
responsibility,  discrepancies  like  these,  which,  if  known,  would  be  fatal 
to  the  credit  of  any  commercial  house,  could  only  occur  in  rare  caseSi 
nor  then  without  blasting  the  character  of  the  responsible  officer. 

It  is  probable  that  a  person  equipped  with  the  business  training  and 
experience  requisite  for  the  effective  discharge  of  such  a  trust  might 
more  readily  be  selected  from  civil  life  than  from  the  naval  service. 
Such  has  been  the  experience  and  the  practice  of  the  great  naval  powerr  ^ 
of  the  world.    In  England  the  class  of  duties  to  which  I  have  referred  is*  j 
devolved  upon  the  financial  secretary,  who  is  selected  by  the  first  h       | 
of  the  admiralty,  and  who  is  required  to  be  a  civilian  and  a  meml    •  of »; 
Parliament.    He  sits  with  the  Admiralty  board,  and  is  expected  to 
ent  and  defend  the  estimates  of  the  Admiralty  in  the  House  of  Comm( 
and  upon  him  the  Government  depends  mainly  for  the  direction  and  < 
trol  of  this  branch  of  the  Department's  business.  » 

From  the  consideration  of  this  branch  of  the  service  two  or  1 
things  would  seem  to  appear.    In  the  first  place,  that  the  present  sys 
has  worked  badly,  even  down  to  the  present  time ;  in  the  second  plac 
that  any  proper  system  would  throw  this  work  together  under  o 
head;  and,  in   the  third  place,   that   that  is  in  general   the  sys 
adopted  by  other  countries. 

Returning  now  to  what  I  have  called  the  second  branch  of  the  fancti 
of  the  Department,  that  of  material  and  construction,  we  encoun 
difficulties  of  a  yet  more  serious  character.    It  is  here  that  the  De 
ment  has  most  lamentably  failed.     The  rapid  advance  of  the  art 
naval  warfare  and  the  singular  fertility  of  human  genius  in  devis 
new  and  ever  more  formidable  implements  of  destruction  are  rend< 
the  problems  of  this  branch  of  the  public  service  daily  more  compli 
and  difficult.    At  the  present  moment  it  must  be  conceded  that  we 
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nothing  which  deserves  to  be  called  a  navy.    The  highest  official  aa- 
ttiority  in  oar  service  said  in  1876 : 

There  is  no  navy  in  the  world  that  is  not  in  advance  of  us  with  regard  to  ships  and 
IpuiB,  and  I,  in  common  with  the  older  officers  of  the  service,  feel  an  anxiety  on  the 
■object  which  can  only  be  appreciated  by  those  who  have  to  command  fleets  and  take 
them  into  battle. 

And  so  recently  as  1883  the  same  distinguished  authority  stated  that 
it  was  universally  admitted  *'that  we  have  no  navy  either  for  offense  or 
defense." 

The  country  has  expended  since  July  1,  1868 — more  than  three  years 
sabsequQut  to  the  close  of  the  late  civil  war — over  seventy-five  millions 
of  money  on  the  construction,  repair,  equipment,  and  ordnance  of  ves- 
sels, which  sum,  with  a  very  slight  exception,  has  been  substantially 
tiirown  away;  the  exception  being  a  few  ships  now  in  process  of  con- 
Btraction.  I  do  not  overlook  the  sloops  constructed  in  1874  arid  costing 
three  or  four  millions  of  dollars,  and  to  avoid  discussion  they  ihay  be 
excepted  also.  The  fact  still  remains  that  for  about  seventy  of  the 
aeventy-five  millions  of  dollars  which  have  been  expended  by  the  De- 
partment for  the  creation  of  a  navy  we  have  practically  nothing  to 
show. 

It  is  questionable  whether  we  have  a  single  naval  vessel  finished  and 
afloat  at  the  present  time  that  could  be  trusted  to  encounter  the  ships 
of  any  important  power — a  single  vessel  that  has  either  the  necessary 
armor  for  protection,  speed  for  escape,  or  weapons  for  defense.  This  is 
no  secret;  the  fact  has  been  repeatedly  commented  upon  in  Congress 
by  the  leading  members  of  both  parties,  confessed  by  our  highest  naval 
authorities,  and  deprecated  by  all.  Such  is  not  the  kind  of  navy  which 
this  country,  with  its  extensive  coast  line,  its  enormous  territorial  area, 
and  incalculable  commercial  resources,  requires,  nor  such  as  it  is  enti- 
tled to  have.  This  country  can  afford  to  have,  and  it  cannot  afford  to 
lack,  a  naval  force  at  least  so  formidable  that  its  dealings  with  foreign 
powers  will  not  be  influenced  at  any  time,  nor  even  be  suspected  of  be- 
ing influenced,  by  a  consciousness  of  weakness  on  the  sea.  While  still 
striving  to  build  up  its  merchant  marine  and  to  multiply  its  relations 
with  foreign  markets,  it  cannot  be  expected  much  longer  to  tolerate 
aoch  expenditures  for  a  navy  which  could  not  for  a  moment  defend 
even  its  diminutive  commerce  against  any  considerable  power. 

A  naval  vessel  at  the  present  moment  is  a  product  of  science.  Taking 
the  world  over,  it  will  be  found  that  each  part  of  her — her  armor,  her 
armament,  her  power,  her  form,  and  the  distribution  of  her  parts  or 
characteristics — each  of  these  features  of  the  completed  vessel  is  ab- 
sorbing from  year  to  year  the  exclusive  study  of  a  class  of  scientific 
men.  And  as  men  of  science  throughout  the  world  are  continually 
stimulated  to  new  discoveries  and  inventions,  no  vessel  that  can  be 
built  can  be  considered  a  finality  in  any  particular. 

The  problem  of  keeping  pace  with  the  march  of  improvement  in  these 
lines  of  industry  is  one  of  incalculable  difficulty;  and  yet  unless  the 
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OovernmeDt  is  prepared  to  avail  itself  promptly  of  all  the  improvi 
that  are  made  iD  the  coDRtrnction  aud  equipment  of  its  ships  its  ex 
itores  are  largely  useless. 

It  is  of  little  service  to  a  nation  to  have  any  navy  at  all  an        tk 
a  fair  expression  of  the  highest  scientific  resources  of  its  day.    ' 
destructive  power  of  the  modern  implements  has  become  so  great  Mti 
dominate  in  actual  warfare.    The  bravest  and  best  commander  is  li 
less  without  them.* 

For  the  construction  and  maintenance  of  such  a  navy  we  have  i 
but  little  provision.    To  have  and  maintain  such  a  navy  is,  I  beliefc^ 
the  wish  of  the  country  and  the  duty  of  the  Government. 

In  order  to  encounter  and  deal  with  this  problem  other  ooant 
have  made  certain  important  changes  in  their  policy  of  late  y       ;,  to 
which  it  may  be  proper  to  call  attention  for  whatever  oonsideratioii 
seems  proper. 

First,  in  the  matter  of  the  education  of  their  men  they  have  dif- 
ferentiated them  and  spent  money  to  create  in  each  branch  men  ¥rit]i 
the  necessary  scientific  training.  In  England  and  France  the  eda 
tion  of  the  naval  constructor  and  the  designing  engineer  is,  trom 
ginning  to  end,  entirely  dififerent  from  that  of  a  line  officer,  and  highly 
scientific.  Follow  the  education  of  a  constructing  engineer  in  ESngland. 
By  a  competitive  examination  students  are  selected  for  entrance  at  the 
naval  dock-yards.  They  become  apprentices,  and  for  six  years  workaa 
such,  and  become  familiar  by  actual  work  with  machinery  and  mechanics, 
attending  the  dock-yard  schools  meanwhile.  At  the  end  of  six  yean 
they  are  eligible  for  entrance  to  the  Eoyal  Naval  College  at  Greenwich, 
where  they  pursue  a  scientific  engineering  course  for  one  year,  when  they 
are  commissioned  as  assistant  engineers  and  sent  to  sea;  bat  from  this 
class,  at  the  end  of  the  one-year's  course,  two  are  chosen  annually  by  com- 
petition,  and  reserved  for  higher  education  at  the  college.  These  pur- 
sue a  further  scientific  course  in  marine  engineering  for  two  additional 
years.  At  the  end  of  this  course  one  year  is  supposed  to  be  passed  at 
sea,  when  they  become  foremen  at  the  Admiralty  dock-yards,  and  are 
eligible  for  the  positions  of  draughtsmen  and  assistant  constructors 
attached  to  the  Admiralty  force.  Upon  graduation  they  become  per 
manent  civil  servants,  entitled  to  a  pension,  with  a  fixed  tenure,  and 
these  men,  with  the  naval  constructors  similarly  educated,  are  to  be 
found  not  only  in  the  Admiralty,  but  throughout  the  private  dock-yards 


*  The  destructive  power  of  the  modern  implements  of  war  is  weU  illastiated  by  tlM 
battle  between  the  French  and  Chinese  fleets  at  Pagoda  Anchorage,  Min  Siver,  in 
Angnst,  1884.  There  was  not  sufficient  difference  in  the  number  and  tonDage  of  the 
Tessels  engaged  to  justify  any  decided  opinion  as  to  the  result  of  the  contest.  There 
were  nearly  a  dozen  vessels  in  line  or  in  reserve  on  each  side.  Most  of  the  Chineee 
fleet,  too,  were  of  modem  construction,  but  it  was  not  equipped  with  torpedoes  nor 
machine-guns,  besides  being  in  other  respeote  inferior  to  the  French  in  the  deetmctiTe 
power  of  its  armament.  Within  fifteen  minutes  after  the  signal  for  the  attsok  was 
given  the  entire  Chinese  fleet  was  disabled,  and  in  leas  than  half  an  hour  all  that 
eonld  be  seen  of  it  were  hnlks  in  flames  or  sunken  vessels. 
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and  ship-building  establishmento  everywhere  in  Englaud ;  and  in  sev- 
eral notable  instances  these  men  have  risen  to  great  distinction,  with 
very  high  social  and  professional  rank,  and  have  contributed  greatly  to 
the  advancement  of  the  ship-bailding  interests  of  their  country. 

In  France  there  is  but  one  corps  of  construction,  called  the  engineer 
corps.  The  education  is  here  entirely  separate  from  that  of  the  line 
oiBcer,  and  they  are  given  high  rank  in  the  service.  The  head  of  the 
eorps  ranks  with  a  rear-admiral;  he  is  called  the  inspector-general. 
The  director  of  naval  construction  ranks  above  a  captain  and  after  rear- 
admiral.  Engineers  of  the  first  class  rank  with  captains;  engineers  of 
tbe  second  class  with  commanders  ;  this  is  the  designing-engineer  class, 
irith  high  scientific  training.  It  is  a  separate  corps  from  what  is  called 
the  engineering  mechanicians,  who  have  the  supervision  of  engines  and 
machinery  on  board  ships. 

In  broad  contrast  with  the  policy  of  both  the  great  naval  powers 
bere  indicated,  the  only  step  we  have  taken  for  many  years  to  meet 
the  constantly  changing  exigencies  of  the  service  has  been  to  discon- 
tinue  the  special  education  of  engineers..  The  separate  engineer  class 
at  the  Naval  Academy  was  abolished  in  1882,  and  the  man  who  now 
jg^raduates  from  the  Naval  Academy  into  the  engineer  corps  will  have 
had  no  experience  in  the  dock-yard,  no  familiarity  with  construction^ 
except  such  elementary  knowledge  as  he  may  have  acquired  in  com- 
mon with  a  line  officer  at  the  Academy.  Even  his  sea  service  has  been 
in  a  sailing  vessel,  where  he  has  been  taught  the  seamanship  of  a  past 
generation,  and  he  may  have  never  seen  a  modern  engine  in  his  life. 
Upon  graduation,  instead  of  being  sent  where  practical  experience  in 
his  branch  of  work  can  be  acquired — to  a  marine-engine  establishment 
or  a  shipyard — he  is  sent  to  sea,  and  it  is  from  this  class  that  designers, 
who  are  expected  not  only  to  utilize  all  the  latest  improvements  of  other 
naval  powers,  but  to  add  to  and  perfect  them,  are  supposed  to  be 
selected.  One  exception  should  be  noted  to  this:  By  the  courtesy  of 
the  Governments  of  England  and  France  we  are  permitted  to  maintain 
two  students  at  the  Boyal  Naval  College  at  Greenwich,  and  two  at  the 
French  Naval  College  at  Cherbourg.  This  privilege  will  doubtless 
prove  an  important  advantage  to  us  in  process  of  time,  though  some- 
what slowly;  and  our  students  are  still  without  the  dock-yard  experi- 
ence which  theirs  enjoy. 

In  other  words,  we  have  traveled  in  one  direction  in  this  regard  and 
other  people  in  another.  They  imagine  that  to  keep  up  with  one  branch 
of  scientific  human  industry  at  the  present  time  is  sufficient  for  one 
man,  and  that  it  is  necessary  to  educate  to  it  and  to  furnish  adequate 
rewards  within  the  line  in  which  talent  and  science  are  desired. 

The  result  of  this  is  i»een  in  the  fact  that  while  they  have  been  steadily 
advancing  in  the  arts  of  naval  construction  and  equipment  until  there 
is  scarcely  a  feature  of  the  vessels  they  are  now  constructing  or  a  weapon 
which  figures  at  all  conspicuously  among  the  distructive  powers  of  their 
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armament  which  is  not  comparatively  a  novelty,  we  stand  bat  little  in 
advance  of  oar  position  as  it  was  twenty  years  ago. 

We  are  also  called  apon  to  take  note  of  the  fact  that  all  the  great 
naval  powers  appear  to  have  foaad  it  to  be  to  their  advantage  to  avail 
themselves  largely  of  private  enterprise  in  the  creation  of  implements 
of  war.  No  designing  engineer  of  the  English  Admiralty  has  designed 
an  engine  for  many  years.  In  their  stead  the  private  marine-engine 
bailders  of  the  nation,  who  can  prodace  evidence  of  adequate  responsi- 
bility, are  invited  to  compete  with  each  other  to  produce,  for  exampley 
an  engine  that  shall  be  able  to  accomplish  certain  defined  results,  saeii 
as  a  certain  amount  of  power  with  the  greatest  economy  of  weight  and 
space  consistent  with  strength  and  durability. 

The  Admiralty  designer  acts  as  a  critic  of  the  plans,  and  as  general 
adviser.  He  is  relieved,  in  a  great  degree,  from  executive  labor,  that 
he  may  have  time  for  study  and  for  keeping  up  with  the  progreM 
of  his  art.  Having  prescribed  the  general  conditions  of  the  proposed 
engine,  his  subordinates  supervise  the  construction.  To  stimulate  and 
encourage  the  competitors  to  spare  no  effort  or  expense  in  executing 
any  order  that  may  be  awarded  them  it  is  usual  to  offer  a  liberal 
premium  for  every  increase  of  the  required  power  of  the  machine,  .and 
to  attach  a  pecuniary  penalty  proportioned  to  the  amount  it  falls  short 
of  such  required  power. 

By  this  process  the  Admiralty  secures  for  the  Government  the  best 
results  of  all  the  ingenuity  aud  capital  that  is  engaged  in  this  branch 
of  industry  throughout  the  empire,  in  addition  to  whatever  aid  its  own 
trained  agents  can  contribute.  In  this  way,  too,  every  improvement  in 
marine  engineering,  wherever  aud  by  whomsoever  made,  is  pretty  oer- 
taiu  to  be  first  offered  to  the  Government.  For  successful  competition 
under  such  conditions  it  becomes  absolutely  indispensable  for  competinii ' 
establishments  to  avail  themselves  of  all  the  tributary  resources  of  sci- 
ence, while  the  Government,  by  turning  over  such  work  to  private  en- 
terprise, secures  a  maximum  of  economy  and  executive  force. 

It  is  the  tendency  of  all  governmental  service  to  fall  into  ruts  and 
grooves,  for  which  in  the  preparation  of  implements  of  war  there  is 
perhaps  no  antidote  so  effective  as  an  appeal,  where  practicable,  to  pri* 
vate  enterprise. 

Indeed,  it  is  to  private  enterprise  that  the  art  of  naval  warfare  is  in* 
debted  for  most  of  its  improvements.  It  is  difftcult  to  name  a  single 
component  part  of  a  first-class  vessel  of  war  to  which  private  enter- 
prise has  not  made  quite  the  most  important  contributions.  The  iron 
or  steel  used  for  her  hull  and  for  her  armor ;  her  power  and  the  engines 
by  which  it  is  controlled  and  directed ;  her  revolving  turrets ;  her  guns; 
her  projectiles ;  her  explosives;  her  torpedoes ;  her  search-lights;  her 
steering  gear ;  her  wire  cordage,  are  almost  exclusively  the  invention  of 
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private  individuals,  and  are  manafactared  and  supplied  by  industrial 
agencies  operated  mainly  by  private  capital. 

By  the  system  I  have  described  the  designer  is  not  only  relieved  from 
all  the  financial  business  with  which  he  is  burdened  with  us,  but,  what 
is  of  incalculable  importance,  he  is  assisted  in  his  work  by  all  the  great 
marine-engine  designers  of  the  country.  They  become  as  effectually 
Ids  aids  and  subordinates  as  if  they  held  their  commissions  from  their 
Government. 

With  us,  on  the  contrary,  the  head  of  the  Bureau  of  Steam  Engineering, 
iqK>n  whom  we  depend  for  designs,  is  selected  from  a  corps  which  is  at 
present  given  by  the  Government  only  an  elementary  training  in  the 
science  of  engineering.  He  is  at  once  loaded  down  with  the  distracting 
executive  work  of  construction.  Having  the  charge  of  a  multitude  of 
shops  in  the  various  navy-yards,  he  must  look  after  a  great  variety  of 
contracts,  purchases,  and  so  on.  In  addition  to  all  this,  for  which  of 
itself  few  men  are  equal,  he  is  expected  to  design  the  most  complicated 
machinery  and  give  his  country  the  benefit  of  the  daily  improvements 
in  his  art.    It  is  needless  to  say  that  to  such  a  task  no  man  is  equal. 

The  policy  of  enlisting  private  enterprise  in  the  work  tends  to  the 
creation  and  development  of  important  branches  of  industry  within  the 
country.  The  resources  of  our  country,  its  ingenuity  and  enterprise  in 
any  line  of  human  endeavor,  when  called  out,  are  unexcelled  by  any 
nation  or  people  on  earth. 

If  the  $75,000,000  spent  since  1868  by  our  Government  had  been  used 
to  stimulate  competition  among  our  people  in  the  production  of  modem 
ships  of  war,  it  is  quite  fair  to  assume  that  the  activities  and  agencies 
at  the  dispctol  of  the  Government  would  have  been  by  this  time  entirely 
adequate  to  its  needs.  It  has  been  wasted  by  Government  agencies  upon 
worthless  things.  The  invention  of  the  country  has  been  discouraged. 
The  Hotchkiss  gun  now  commanding  the  widest  attention,  the  manu- 
fiictnre  of  which  is  becoming  an  important  industry  in  France,  was  the 
product  of  American  invention,  which,  when  ignored  and  rejected  by 
Government  agencies  here,  found  elsewhere  its  field  of  development. 
Bricsson,  whose  name  will  always  be  one  of  the  great  ones  of  our  time 
in  history,  works  ^ow  at  the  age  of  83  without  encouragement  or  no- 
tice at  the  great  problems  of  naval  warfare,  and  is  receiving  more 
attention  and  greater  encouragement  from  other  Governments  than  from 
oar  own.    ExaoTples  might  easily  be  multiplied. 

Suffice  it  to  say  our  Government  has  placed  itself  in  no.  relation  to 
the  inventive  genius  of  the  country,  and  is  without  the  rich  fruits  which 
sach  a  course  would  bring  to  it. 

Another  distinction  to  which  attention  may  properly  be  called  be- 
tween our  system  and  that  in  general  use  elsewhere  is  as  to  the  manner 
in  which  the  general  policy  of  the  Department  is  shaped  and  directed. 
At  the  top  of  the  system  there  should  be  wise  general  direction.    After 
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you  have  freed  your  technical,  Bcientific  men  from  unnecessary  burdenB^ 
pat  the  finances  where  they  will  be  well  handled  in  a  business  way, 
freed  your  designers  largely  from  the  executive  work,  so  that  they  are 
enabled  to  put  the  Department  in  the  way  of  producing  advanced 
products  (appropriating,  adapting,  and  inventing  new  and  improved 
methods  in  their  various  lines),  it  is  of  the  first  importance  that  the 
system  should  center  in  a  wise  and  judicious  and  capable  directing 
power,  for  there  is  necessarily  the  daily  decision  to  be  made  of  what  shall 
be  done  in  any  particular  line. 

With  reference  to  a  naval  vessel,  the  first  step  is  the  consideration  of 
the  direction  in  which  the  nation  shall  move  amid  the  conflicting  opin- 
ions of  disputants.  All  the  difficult  problems  in  the  construction  of  a 
vessel  of  war  present  themselves  and  must  be  settled  before  the  con- 
struction is  commenced.  Her  size,  her  speed,  her  armament,  her  pro- 
tections; the  proportion  of  displacement  which  shall  be  given  to  each, 
and  her  probable  cost,  are  all  of  them  problems  of  incalculable  diffi- 
culty, and  about  which  the  most  competent  authorities  are  usually  most 
diffident  in  expressing  opinions. 

For  the  determination  of  these  questions  boards  consisting  partly 
of  naval  officers  and  partly  of  civilians  are  usually  constituted.  The 
naval  powers  of  the  Old  World  provide  a  permanent  council  or  board, 
whose  duty  it  is  to  consult  with  and  advise  the  minister  of  marine.  They 
are  largely  freed  of  executive  duties  and  functions,  so  that  they  may 
have  time  for  investigation  and  study,  and  to  be  thus  enabled  to  take  a 
large  view  generally  of  the  questions  which  are  involved  in  directing 
the  course  and  general  policy  of  the  Department. 

It  occurs  to  me  that  the  superiority  of  our  system  as  it  existed  up  to 
1842  was  in  this  regard;  for  it  seems  that  what  was  done  was  wisely 
done.  The  ships  that  were  built  were  up  to  the  state  of  the  art  at  the 
time.  There  was  the  necessary  intelligence  directing  the  movements 
of  the  Department;  but  they  failed  in  executive  business  capacity,  and 
the  Bureau  system  was  devised  to  remedy  this.  It  was  supposed  at  the 
time,  as  the  record  shows,  that  the  Bureau  chiefs  would  be  able  to  sit 
in  consultation  with  the  Secretary  and  that  the  Department  would  not 
lack  intelligent  guidance.  But  the  inevitable  result  of  throwing  large 
executive  duties  upon  any  man  is  to  disqualify  him  for  council.  At  the 
present  time  this  function  is  not  performed  at  all.  The  Secretary  may  at 
once  be  eliminated  from  the  problem.  A  civilian  ordinarily,  not  skilled 
in  the  art  of  war,  nor  having  the  technical  knowledge  with  reference  to 
its  implements;  having  no  personal  staff,  his  separate  office  force  con- 
sisting, as  estimated  for  and  appropriated  by  Congress,  of  but  one  sten- 
ographer,  one  clerk,  and  three  messengers — all  the  other  force  having 
general  clerical  work.  Thus  it  happens,  as  it  has  happened  for  the  last 
twenty  years,  that  the  Department  drifts  along  doing  without  considera- 
tion whatever  is  done  and  with  no  intelligent  guidance  in  any  direction. 

If  illustration  should  be  thought  desirable  of  the  fact  that  the  De- 
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partoient  lacks  wise  directing  power,  the  unwisdom  of  its  expenditares, 
the  fitct  that  it  has  steadily  gone  behind  in  the  race,  while  its  Bureaa 
offioers  are  known  to  be  able  and  experienced  men,  may  properly  be 
cited. 

My  experience  of  the  manner  in  which  important  decisions  are  neces- 
larily  made  by  the  Secretary,  without  opportunity  for  proper  delibera* 
tioo  and  intelligent  advice,  leads  me  to  say  without  hesitation  that  the 
Mies  of  the  Department  are  largely  attributable  to  this.    Take  the 
^Omaha"  for  an  exam,ple.    She  has  been  rebuilt  within  the  last  four 
years,  at  an  expense  of  $572,000.    It  was  an  act  of  the  greatest  folly. 
She  is  a  repaired  wooden  vessel,  with  boilers,  machinery,  and  guns,  all 
of  which  would  at  the  time  have  been  sold  for  what  they  would  have 
brought  by  any  other  nation  on  earth.    In  the  event  of  a  war  she  can 
neither  fight  nor  run  away  from  any  cruiser  built  contemporaueoulsly 
by  any  other  nation.    Her  rebuilding  cost  the  full  price  of  a  modern 
il  ship  of  her  size  and  all  modern  characteristics. 
Now,  if  one  should  seek  to  ascertain  who  is  responsible  for  the  decis- 
ion      t  the  '^  Omaha"  should  be  rebuilt,  it  would  be  found  that  no  one  so 
<  d,  after  discussion  and  an  intelligent  knowledge  of  facts.    The 

Bf  constructor  will  deny  responsibility  except  for  the  survey;  the 
aeer-in  chief  the  same;  and  the  Secretary  of  the  Navy,  if  he 
be  able  to  recall  the  circumstances,  would  doubtless  remember 
he  was  advised  that  she  needed  general  repairs  and  rebuilding, 
and  gave  the  orders  in  ignorance  of  the  probable  result  of  his  decision. 
It  may  be  said  that  the  Secretary  should  call  the  chief  constructor  and 
designing  engineer  and  the  other  Bureau  chiefs  aud  ask  them  to  sit  down 
and  discuss  with  bim  the  problems  of  the  Department.     They  would  be 
very  competent  to  assist  him  in  that  capacitj',  but,  in  the  first  place, 
they  are  too  fully  occupied  with  executive  work  to  leave  them  any  time 
for  such  investigations  as  could  be  of  any  service  to  the  Secretary,  and, 
the  second  place,  the  responsibility  is  not  placed  upon  them. 
The  most  that  can  be  said  is  that  the  Secretary  might  enforce  the 
oessary  aid  in  an  individual  «ase,  but  it  would  not  be  possible  to  ex- 
id  it  much  further. 

I  find  myself  forced,  therefore,  to  the  conviction  that  everything  con- 

;ted  with  the  construction  and  equii)ment  of  our  Navy  is  done  with 

>  little  deliberation,  and  that  under  the  present  organization  of  the 

tment  this  cannot  be  otherwise.     I  have  occasion  to  know  that  the 

ants  found  to  have  been  expended  upon  the  "Omaha"  and  upon  the 

*      »h lean"  surprised  no  persons  more  than  the  Bureau  officers  who  had 

en  i        tged  upon  the  work.     Seeing  the  ill-advised  and  inconsiderate 

I      in  which  important  steps  are  necessarily  taken  by  me  under  the 

it  system,  I  feel  certain  that  a  similar  record  of  mismanagement,  ot 

eful  expenditure,  of  injudicious  and  ill-advised  disposition  of  public 

ys  might  be  made  by  any  Secretary  under  the  present  system.     TS^or 

I  undertake,  with  the  hope  of  any  substantial  success,  to  prevent 
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entirely  the  mismanagemeDt  which  has  so  loDg  been  the  reproach 
Department.    As  in  the  English  service,  and  notably  in  the  Fre 
German,  the  Secretary  shoald  be  provided  with  a  board  or  hoi 
consultation,  consisting  of  naval  officers  and  experts,  most  of 
comparatively  free  from  execative  duties,  whose  duty  it  shoald 
assist  him  in  solving  the  technical  problems  of  the  Department. 

The  creation  of  the  Naval  Advisory  Board  was  an  attempt  to  si 
this  want  to  the  Secretary  in  the  matter  of  the  consideration  of  the 
ships  authorized  in  1883.    It  was,  I  have  no  doubt,  a  benefit  in  i 
respects  and  a  substantial  aid  to  the  Secretary.    I  think  it  anfortai 
that  the  intention  of  the  law,  as  it  is  now  understood  by  both  the  Ad 
visory  Board  and  the  Bureau  officers  after  a  general  cousaltation  wifl 
me,  was  not  carried  out.    If  they  had  remained  with  an  advisory  fvaab 
tion  merely,  preparing  plans,  consulting  over  and  advising       \ 
tary  with  regard  to  what  the  ships  should  be,  examining  and  ins 
the  work  as  critics  and  independent  advisers,  leaving  therespoi  t} 

for  the  work  with  the  Bureaus,  instead  of  taking  into  their  own  hai 
the  executive  function  and  practically  superintending  and  doing 
work,  it  would,  I  think,  have  worked  in  a  more  satisfactory  manner  to 
the  Department  and  the  service. 

My  brief  experience  in  this  Department  has  satisfied  me  that  w] 
ever  changes  in  its  organization  may  be  desired,  it  is  of  first  nee 
to  separate,  as  much  as  practicable,  the  work  of  direction  and  del 
ation  from  the  details  of  execution;  in  other  words,  that  there  shoi 
be  in  the  construction  of  a  navy,  as  in  every  other  kind  of  bus  i 

proper  distribution  of  labor. 

It  is  proper  to  say  that  many  improvements  in  the  present  or( 
tion  may  be  made  by  the  Secretary  without  additional  legislation;  a 
to  the  extent  to  which,  after  full  consideration  and  discussion,  cl 
will  seem  to  be  judicious,  they  will  be  undertaken.    In  the  mat    r  of 
obtaining  designs  for  ships  and  determining  the  form  in  which  pro    »» 
shall  be  made  to  private  ship  and  engine  builders,  he  is  allowed 
sonable  latitude.    Indeed,  prior  to  the  war  the  engines  of  a  large  pro- 
portion of  the  naval  vessels  were  designed  in  various  establishments, 
in  answer  to  proposals  calling  for  general  requisites  of  machinery.    1 
have  deemed  it  wise  to  avail  myself  of  these  discretionary  powers  to 
accumulate  for  tlie  instruction  and  use  of  the  Department  in  preparing 
the  plans  of  the  ships  about  to  be  advertised  the  latest  designs,  so  Car 
as  possible,  of  eminent  naval  constructors  of  other  countries;  bnt  uo 
power  is  lodged  with  the  Secretary  to  make  any  effectual  changes  in 
the  organization  of  the  Department  itself,  or  do  more  than  redistribate 
somewhat  the  functions  among  existing  Bureau  chiefs. 

The  system  of  organization  indicated  herein  begins  with  the  Secretary 
(who  occupies  a  position  at  the  confluence  of  all  the  powers  confided  to 
the  Department)  and  supports  him  with  some  aids  or  advisers  in  sach 
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Qber  and  of  sach  character  as  shall  seem  judicious;  (an  Assistant 
•etary  of  the  Navy  would  seem  to  be  an  essential  feature.)    Then 
es  one  person  at  the  head  of  each  of  the  three  natural  divisions  of 
B  functions  of  the  department,  which  may  be  stated  to  be  fiuaDce, 
ruction,  and  personnel;  then  subdivides  the  business  of  each 
ilvision  according  to  the  subject-matter  with  which  each  deals.    Thus 
tbe  division  of  material  and  construction  would  necessarily  have  a  sub- 
iivision  or  bureau  for  engineering,  one  for  construction,  one  for  equip- 
,  and  one  for  ordnance. 
At  present  the  four  heads  of  these  bureaus,  instead  of  co-operating,  work 
idently  of  each  other  and  not  always  in  harmony  in  producing 
)ir  respective  parts  of  a  completed  ship.    After  the  ^' Omaha''  had 
dn  commissioned  and  was  ready  for  sea,  it  appeared  that  the  several 
t      eaas  working  independently  upon  her,  had  between  them  so  com- 
itely  appropriated  her  space  that  they  had  left  her  coal-room  for  not 
e  than  four  days'  steaming  at  her  full  capacity.    Each  bureau,  too, 
3  it  necessary  to  maintain  its  separate  shops  in  the  several  navy- 
j  each  with  a  separate  organization  of  foremen,  quartermen,  lead- 

;       n,  &c.,  so  that  shops  doing  precisely  the  same  class  of  work — car- 
er-shops and  machine-shops,  for  instance,  are  commonly  duplicated 
sometimes  triplicated  in  the  same  navy-yard  with  a  corresponding 
ilti    icity  of  foremen  and  organization  expenses — a  state  of  things 
1,      der  the  present  organization  of  the  Department,  it  is  almost 
im  •  to  correct. 

If  such  an  organization  should  commend  itself  to  the  law-making 
power  and  be  once  tried,  I  feel  confident  it  would  be  of  great  benefit  tp 
Uie  coantry. 

It  calls  for  no  additional  expenditures. 

Our  present  departmental^force  is  more  than  adequate  to  our  needs 

if  rearranged  and  systematized.    Our  policy  as  a  nation  is  such  as  not 

to  require  a  great  naval  force,  but  we  need  wisdom  in  expenditures  and 

amorce  adequate  for  the  enforcement  of  our  views  of  right  and  justice. 

To  secure  these  results  a  reform  in  our  organization  is  indispensable. 

Very  respectfully, 

WILLIAM  C.  WHITNEY, 

Secretary  of  the  Navy. 
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Estimates  of  approprkUions  required  for  the  service  of  the  fiscal  year^  &c, — Continned 


Detailed  objects  of  expenditure,  and  explanations. 


PAY  OF  THK  NAVY — Continued. 

The  appropriations  for  the  four  items  last  mentioned  have  heretofore 
been  made  under  "  Pay,  miscellaneouH,"  but  thev  should  be  under  "  Pay 
of  the  Navy."  The  estimate  is  for  9183,'JOO,  which  is  about  the  sum  paid 
for  thoH()  objects  during  the  last  fiscal  year.  Extra  pay  or  bounty  for 
re-enlisting  is  authorised  by  section  1573  of  the  llevised  Statutes.  Clerks 
to  commandants  of  yards  and  stations  and  to  paymasters  are  allowed, 
and  their  pay  is  Axed  by  sections  1386,  1387, 1388,  an<l  ir>5(>  of  the  Revised 
Statutes.  The  Secretaries  to  the  Admiral  and  Vice-Admiral  are  allowed 
by  section  1367,  and  their  pay  fixed  by  section  1556  of  the  Revised  Stat- 
utes. The  sums  |>aid  to  these  persons  come  properly  under  the  head  of 
"Pay  of  the  Navy,"  and  not  under  a  contingrent  or  miscellaneous  appro- 
priation. There  is  an  oblit^ation  of  law  to  meet  their  pay  by  necessary 
appropriations.  The  estimates  for  "  Pay.  miscellaneous"  have  been  re- 
duced the  amount  asked  for  them  under     Pay  of  the  Navy." 

The  ivctuul  increase  in  the  estimate  over  the  amount  actually  apprppri- 
ated  or  expended  during  the  past  fiscal  year  for  the  several  objects  em- 
braoed  under  the  heading  "  Pay  of  the  Navy,"  is  S-1,407  50. 
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PAY,  MISCELLANEOUS. 

For  commission  and  interest,  transportation  of  funds,  exchange ;  mileage 
toofHcers  while  traveling  under  orders  in  the  United  States,  and  for  act- 
ual i)ersonal  expenses  of  officers  while  traveling  abroad  under  orders, 
and  for  traveling  expenses  of  aiwthecaries,  yeomen,  and  civilian  em- 
plov^l's,  and  for  actual  and  necessary  traveling  exi)enses  of  naval  cadets 
while  proceeding  from  their  homes  to  the  Naval  Academy  for  examina- 
tion and  appointment  as  cadets,  and  for  the  payment  of  any  such  ofli- 
cers  as  may  be  in  service,  either  upon  the  active  or  retired  list,  during 
the  year  ending  June  30, 1KH6,  in  excess  of  the  numbers  of  each  class  pro- 
vided for  in  this  act,  and  for  any  increase  of  pay  arising  f^om  different 
duty,  as  the  needs  of  the  service  may  require ;  for  rent  and  furniture  of 
buildings  and  ofllces  not  in  navy-yards;  expenses  of  courts-martial  and 
courtsof  inquiry,  boards  of  investigation,  examining  l)oards,  with  clerks' 
and  witnesses'  fees,  and  traveling  expenses  and  costs;  stationery  and 
recording;  expenses  of  purchasing-paymasters'  offices  at  the  various 
cities,  including  clerks,  furniture,  fuel,  stationery,  and  incidental  ex- 
penses; newspapers  and  advertising;  foreign  jiostage ;  telegraphing, 
foreign  an<l  domestic ;  telephones;  copying;  care  of  library ;  mail  and 
express  wagons,  ferriage  tolls,  and  livery  and  express  fees;  costs  of 
suits;  commis.Hions,  warrants,  diplomas,  and  discharges;  relief  of  vessels 
in  distress, (^iml  tolls,  an ji  pilotage;  recovery  of  valuables  from  shin- 
wrecks;  tiuarantine  expenses;  care  and  trHiisportation  of  the  dcau ; 
reports,  professional  investigation,  (>ost  of  si>ecial  instruction,  and  in- 
formation from  abroad,  and  the  collection  ana  classification  thereof 

Note.— An  estimate  for  the  sum  of  $183,900  for  objects  heretofore  appro- 
priated for  under  '' Pay,  miscellaneous"  has  be<?n  included  under  "Pay 
of  the  Navy,"  for  reasons  stated  in  the  note  under  that  head,  thus  elimi- 
nating from  the  miscellaneous  and  contingent  appropriations  items  not 
properly  l)elonging  there,  and  leaving  only  such  for  which  a  specific  esti- 
mate cannot  well  be  made  on  account  of  their  contingent  nature.  Had 
not  this  licen  done,  an  estimate  of  from  $450,000  to  $460,000  would  have  to 
have  been  made  under  "  Pay,  miscellaneous."  Tlic  appropriations  for 
this  purpose  for  the  last  two  or  three  fiscal  years  have  been  entirely  in- 
adequate, and  the  deficiencies  range  from  $50,000  to  $75,000  each  year. 

CONTINOKST,  NAVY. 

For  all  emergencies  and  extraordinary  expenses,  arising  at  home  or 
abroad,  but  impossible  to  be  anticipated  or  classified,  exclusive  of  per- 
sonal services  in  the  Navy  Department  or  any  of  its  subordinate  bu- 
reaus or  offices,  at  Washington,  D.<' 


$273,580  00  i  $375,4 


10,000  00 


PBINTINU   AND   BINDINfi. 


Printing  and  binding  for  the  Navjk'  Department  and  its  various  brunches, 
to  Iw  executed  under  the  direction  of  the  Public  Printer 


63,000  00        Q9,( 
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AHmate  of  the  amount  required  to  pay  retired  officers  of  the  United  States  Navy  for  the 

fiscal  year  ending  June  30,  1887. 


Grade. 


Bear-«kdinirala. 

Do 

Oommodorea 

Do 

Do 

Oaptains.^ 

Do 

Do 

Do 

Do 

Do 

Gk>ininaDders.. 

Do 
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Do 

Do 

Do 
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Medical  inspectors. 
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geons  

Do- ^ 

▲Mistant  surgeons 
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junior 


No. 


44 

4 

10 
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2 
3 
3 
1 
2 
1 
1 
6 
1 
1 
1 
1 
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11 
1 
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4 
1 
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2 
2 
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2 
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1. 

2, 
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500  00 
750  00 
750  00 
375  00 
625  00 
375  00 
625  00 
250  00 
950  00 
150  00 
900  00 
625  00 
100  00 
750  00 
400  00 
150  00 
900  00 


2,250  00 
2,100  00 
1,900  00 
1,100  00 
1,000  00 

700  00 
1,960  00 
1,300  00 
1,200  00 

900  00 

1,500  00 
1,300  00 
900  00 
900  00 
600  00 
500  00 
300  00 

8,750  00 
3,800  00 
8,150  00 
2,775  00 
2,400  00 
3,800  00 
1,800  00 
2,725  00 
2,625  00 
2,400  00 
2,100  00 

1,650  00 
1,100  00 
1,425  00 
1,275  00 
960  00 
860  00 


Total. 


9196,000  00 

15,000  00 

37,500  00 

10,125  00 

5,250  00 

10, 125  00 

7,875  00 

2,250  00 

3,900  00 

1,150  00 

900  00 

15,750  00 

2,100  00 

1,750  00 

1,400  00 

1,150  00 

1,800  00 

24,750  00 
2,100  00 
1,900  00 
4,400  00 
1,000  00 
700  00 

37,050  00 

2,600  00 

2,400  00 

900  00 

4,500  00 

13,000  00 

2,700  00 

6,300  00 

1,200  00 

500  00 

800  00 

00 

7,500  00 

46,200  00 

12,600  00 

2,775  00 

2,400  00 

9,900  00 

1,800  00 

2,725  00 

7,875  00 

4,800  00 

2, 100  00 

6,600  00 
1.100  00 
4,275  00 
1,275  00 
950  00 
850  00 


Grade. 


No.  ^*y  P«' 

annum. 


Pay  directors,  cbiefe 

of  Bureau 3 

Pay  directors 6 

Pay  inspector 1 

Paymaster 1 

Do 1 

Do 1 

Passed  assistant  pay- 
master   1 

Do 1 

Chief  engineer,  chief 

of  Bureau 1 

Chief  engineers. 7 

Do 5 

Do 1 

Do 1 

Do 1 

Passed  assistant  engi- 
neers   1 

Do 15 

Do 1 

Do 1 

Do 4 

Do 2 

Do 1 

Do 1 

Assistant  engineers 13 

Do- 7 

Do 3 

Do 1 

Do  ; 1 

Do 1 

Chaplains 7 

Professors  mathemat- 
ics   3 

Do „-. 2 

Do .Jr. 1 

Naval    oonfliraotor, 

chief  of  Bureau 1 

Civil  engineers..- 2 

Do 1 

Boatswains 15 

Do 1 

Do 2 

Do 1 

Gunners :  16 

Carpenters I    9 

Sailmakers '  12 


Do. 


Petty  officers,  seamen, 
ordinary  seamen,^. 

Seven    hundred   and 
fifty  boys 


93,750  00 
3,300  00 
3,300  00 
2,625  00 
2,400  00 
1,400  00 

1,650  00 
1,500  00 

3,750  00 
3,300  00 
2,625  00 
2,400  00 
2,100  00 
1,200  00 

1.837  50 

1,650  00 

1,500  00 

1,425  00 

1,275  00 

1,100  00 

850  00 

400  00 

1,425  00 

1,275  00 

950  00 

850  00 

600  00 

500  00 

2,100  00 

2,625  00 
2,02:^00 
1,800  00 

3,750  00 

2.625  00 

2,250  00 

1,350  00 

1,050  00 

900  00 

600  00 

1,350  00 

1,350  00 

1,350  00 

600  00 


Total. 


911.250  00 
19,800  00 
3,300  00 
2,625  00 
2,400  00 
1,400  00 

1,650  00 
1,500  00 

3,750  00 
23,100  00 
13, 125  00 
2,400  00 
2,100  00 
1,200  00 

1,837  50 

24,750  00 

1,500  00 

1,425  00 

5,100  00 

2,200  00 

850  00 

400  00 

18,525  00 

8,925  00 

2,850  00 

850  00 

600  00 

500  00 

14,700  00 

7,875  00 
4,050  00 
1,800  00 

3,750  00 

5,250  00 

2,250  00 

20,250  00 

1,050  00 

1,800  00 

600  00 

21,600  00 

12,150  00 

16,200  00 

600  00 


2,400,000  00 
100,000  00 


2,500,000  00 
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ftijf  of  elerkt  to  nacjcyardg  and  alationt,  rteeiving  ghipa  and  other  vettOs. 
Offlca,  and  wh^re  employed.  Pny.  OfSw.andwbrrc^  employed. 


..j  n.5o 


One  clerk  to  paj^mulcr  f«ii:lvlnB«hlp,.. 

One  clerk  lo  paymuier  of  iii.pectioii 

One  clerk  Id  psymmier  of  ynnl 


One  olerk  u,  m; 


.yn^r 

re«ivinBiblp...j 

ysri 

suEEd 

„„,„.. 

nymaater 

rMelrliiK  and 

BOO       Ono  pay  c'lerk  toAcudeo 


One  clerk  Id  inymi 


iS 


Ten  elerku  la  pkynuMUn  at  Bai>hlpa, 


■  la  pormuten  of  Sd 


Ho.  2.— SALE  OF  OLD  VESSELS. 


MEMORANDUM  CONCERNING    THE  SALE  OF  OLD  VESSELS   UNDER   THE 
ACTS  OF  CONGRESSy  APPROVED  AUGUST  5,  1882,  AND  MARCH  3,  1883. 

The  account  of  the  Hou.  William  E.  Chandler,  printed  on  pages  220- 
224  of  Volume  I,  Annual  Report  of  the  Department,  showed  a  total  un- 
expended balance,  November  28, 1884,  of  the  proceeds  from  the  sale  of 
old  vessels,  on  deposit  with  the  Treasurer  of  the  United  States,  of 
$106,517.32. 

The  annexed  accounts,  A  and  B  (duplicates  of  those  filed  and  settled 
in  the  office  of  the  Fourth  Auditor  of  the  Treasury),  show  his  further 
transactions  to  the  date  of  his  final  settlement,  and  that  he  turned  over, 
March  6, 1885,  the  balance  to  his  credit  with  the  Treasurer  to  the  Hon. 
William  C.  Whitney,  his  successor  in  office,  amounting  to  $56,716.38. 

The  account  herewith,  C,  of  the  latter,  a  duplicate  of  that  fiie<l  in  the 
Fourth  Auditor's  Office,  with  the  necessarj^  vouchers,  exhibits  his  re- 
ceipts and  expenditures  of  the  proceeds  from  the  sale  of  old  vessels, 
which  came  into  his  hands,  to  the  1st  of  October,  1885,  and  shows  a  bal- 
ance on  deposit  with  the  Treasurer  on  that  date  of  $8,129.94. 

The  only  other  vessels  sold,  not  included  in  any  of  these  accounts, 
were  the  storeship  Onward,  at  Oallao,  Peru,  N'ovember  14, 1884,  and  the 
tug  Eose,  at  Pensacola,  August  12,  1885.  Both  of  these  vessels  were 
sold  at  public  auction,  under  written  authority  of  the  President ;  the 
former  realizing  $1,808,  which  was  covered  into  the  Treasury  without 
passing  through  the  hands  of  the  Secretary  of  the  Navy,  and  the  latter 
$419.25,  which  has  been  deposited  with  the  Treasurer,  and  for  which 
the  Secretary  of  the  Navy  will  be  accountable. 

JNO.  W.  HOGG, 

Chief  Clerk. 

Navy  Department,  October  1,  1885. 
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A. —  William  E.  Chandler^  Secretary  of  the  Navy^  in  account-current  with  the  United 

for  proceeds  of  sales  of  old  vessels. 


Date. 


1885. 
Jan.    1 
Feb.  14 


28 


1885. 
Jan.  26 


Jan.  21 

Feb.    6 

17 


Jan.  31 
Feb.  24 


Jan.  81 
Feb.  24 


F^b.  11 


12 
17 

19 

Har.    5 


Amount. 


Db. 

To  balance  on  hand  from  last  account-current 

To  amounts  accompanying  the  accepted  bids  for  the  purchase  of 
the  undermentioned  old  vessels  under  the  Navy  Department's 
advertisement,  dated  January  5, 1885,  published  in  accordance 
with  the  fifth  section  of  the  act  to  supply  deficiencies,  ap- 
proved March  3, 1883,  for  proposals  which  were  this  day  opened 
and  vessels  awarded  as  per  statement  herewith,  viz : 
Edward  Le  Bars,  New  York,  purchaser  of  the  U.  S.  S.  Florida, 

for  $42,000;  10  per  cent,  received  with  his  proposal 

E.  Stannard,  New  York,  purchaser  of  U.  S.  8.  Colorado,  for 
S26,700;  amount  received  with  his  proposal 


To  amount  received  from  Edwaiyl  Le  Bars,  by  Daniel  W.Richards 
&  Co.,  as  balance  of  purchase-money  of  the  U.  S.  S.  Florida. 


Totfl 


123,7 


$4,200  00 
8,000  00 


Total 


Cs. 


By  bills  for  tools  required  in  removing  old  vessels.    Paid  by  Pay- 
master Edwin  Putnam.  Portsmouth,  N.  H.,  viz : 

Rider  &  Cotton,  saw-files,  voucher  165 

Rider  &  Cotton,  round  iron,  voucher  166 , 


Total  amount  paid  for  tools 

By  expense  of  removing,  by  breaking  up,  theU.  S.  S.  Virginia, 
at  the  Boston  navy-yard,  for  labor  employed.  Paid  by  Pay- 
master J.  F.  Tarbell,  as  follows: 

Pay-roll  for  first  half  of  January,  voucher  167 

Pay-roll  for  second  half  of  January,  voucher  168 „ 

Pay-roll  for  first  half  of  February,  voucher  169 


Total  expense  of  Virginia  in  this  account 

By  expense  of  removing,  by  breaking  up,  the  U.  S.  S.  Colossus  at 
Brooklyn  navy-yard,  for  labor.  Paid  by  Pay  Director  C.  H. 
Eldredge.  viz : 

Pay-roll  for  January,  voucher  170 

Pay-roll  for  February,  voucher  171 


Total  expense  of  Colossus  in  this  account 

By  expense  of  removing,  by  breaking  up,  the  U.  S.  S.  Java,  at 
Brooklyn  navy-yard,  for  labor.      Paid  by  Pay  Director  C.  H. 
Eldredge.  vizt 

Pay-roll  for  January,  voucher  172 

Pay-roll  for  February,  voucher  178 , 


Total  expense  of  Java  in  this  account 

By  bills  for  advertising  sale  of  February  14, 1885,  of  old  vessels, 
under  Department's  orders,  viz: 

New  York  Herald,  New  York,  voucher  174 , 

The  Press,  Philadelphia,  voucher  175 

Evening  Bulletin,  Philadelphia,  voucher  176 

The  American,  Baltimore,  Md.,  voucher  177 , 

Commercial  Advertiser,  New  York,  voucher  178. 

Boston  Journal.  Boston,  voucher  179 

Daily  Evening  Traveller,  Boston,  voucher  180 

Morning  Herald.  Baltimore,  voucher  181 

New  York  Republikaner,  New  York,  voucher  182 

Marine  Journal,  New  York,  voucher  183 

The  Item,  Philadelphia,  voucher  184 

Daily  Evening  Post,  San  Francisco,  voucher  185 , 

Vallejo  Chronicle,  Vallejo,  Cal.,  voucher  186 

North  American,  Philadelphia,  Pa.,  voucher  187 , 


Total  amount  advertising  bills , 

By  balance,  on  deposit  in  Treasury  of  the  United  States  on  this 
date,  to  be  transferred  to  the  incoming  Secretary  of  the  Navy.., 


Total. 


58  86 
44  19 


1,353  04 
1,615  91 
1,286  48 


208  40 
61  04 


5,848  54 
1,446  54 


98  60 
48  20 
84  20 

26  00 
42  40 
22  75 
80  67 
19  50 
88  80 

27  75 

99  20 
84  28 
17  50 
36  00 


7,2 
37,  fi 


68,' 


66,71 
68,73 


REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 


R —  William  E.  Chandler,  Secretary  of  the  Navy,  in  account-current  with  the  United  States 

for  proceeds  of  sales  of  old  vessels. 


DiOe. 


1884. 
Oct.     1 


1884. 
Oct.     1  , 

i 


Nov.  14 

21 

21 


I>eo.     5 


Nov. 


3 
4 

6  ! 


28 

28 

20 

Dec.  28 

Oct.    16 

16 

Nov.  10 

Dec     9 


Oct.    15 

81 
Nov.  15 

80 
Dee.  81 


Oct.    15 

81 

Nov.  15 


Oci. 

15 

81 

Nov. 

15 

80 

Dee. 

15 

81 

Oct. 

1 
81 

Nov. 

15 

Dr. 

To  balance  on  hand  trotn  last  account , 

Cb. 

By  Arthur  Peterson,  passed  assistant  paymaster,  U.  S.  N.  This 
amount  charfced  to  his  account  by  accounting  officers  of  the 
Treasury  in  settlement  of  previous  account  of  the  Secretary  of 
the  Navy;  the  amount  having:  been  erroneously  disbursed  by 

Passed  Assistant  Paymaster  Peterson , 

By  bills  paid  during  quarter  for  advertising  sale  of  May  3,  1884, 
of  old  vessels,  viz : 

National  Republican,  Washington,  voucher  121 

Baltimore  Sun,  Baltimore,  Md.,  voucher  122. 


By  amount  refunded  to  E.  Stannard,  Westbrook,  Conn.,  as  over- 
payment made  by  him  September  24,  1883,  on  uurcliase  of  the 
U.  S.  S.  Roanoke,  paid  by  check  No.  150323  on  the  Treasurer  of 

the  United  States.  Washmgton,  D.  C 

By  amount  deposited  in  t!ie  Treasury  of  the  United  States  at 
Washington,  D.  C,  as  '*  Proceeds  of  sales  of  old  vessels,"  per 
duptic-ate  certificate  of  deposit  No.  32164,  herewith,  voucher  123... 
By  bills  for  tools  required  in  removing  old  vessels.    Paid  by  Pay 
Director  C  W.  Abbot,  Boston  : 

Henry  Brooks  &  Co.,  saws  and  axes,  voucher  128 

B.  Callender  Sc  Co.,  saw-handles,  voucher  129 

James  McCusker,  maul-handles,  voucher  130 

Paid  by  Pay  Director  A.  H.  Oilman,  New  York : 

Ueo.  H.  Creed,  saws  and  saw-files,  voucher  135 

Paid  by  Pay  Director  C.  W.  Abbot,  Boston : 

J.  A.  Sc  W.  Bird  &  Co.,  borax,  voucher  131 „ 

B.  Callender  &  Co..  saw-handles,  &c.,  voucher  132 

James  Gorman,  saw-files,  voucher  133 

James  McCusker,  maul-handles,  voucher  134.. 

Paid  by  Paymaster  Edwin  Putnam,  Portsmouth,  N.  H. : 

Rider  &  Cotton,  saws,  voucher  124... 

Rider  Sc  Cotton,  saw-flies,  voucher  125 

Rider  &  Cotton,  sledge-handles,  voucher  126 

Rider  &  Cotton,  treenail-augers,  voucher  127 


$28  50 
72  00 


221  20 

3  60 

80  00 

125  52 

2  60 

10  26 

241  00 

45  00 

49  44 

15  00 
72  00 
23  50 


Total  amount  paid  for -tools  during  quarter 

By  expense  of  removing,  by  breaking  up,  the  U.  S.  S.  Pennsylva- 
nia at  the  Boston  navy-vard,  for  labor  employed.  Paid  by  Pay- 
master J.  P.  Tarbell,  as  follows,  viz: 

Pay-roll  for  first  half  of  October,  voucher  136 

Pay-roll  for  second  half  of  October,  voucher  137 

Pay-roll  for  first  half  of  November,  voucher  138 

Pay-roll  for  second  half  of  November,  voucher  139 


Total  expense  of  Pennsylvania  during  this  quarter 

By  expense  of  removing,  bv  breaking  up,  the  U.  S.  S.  Virginia  at 
the  Bost4^n  navv-yard.  for  labor  employed.  Paid  by  Paymaster 
John  P.  Tarbell,  U.  8.  N.,  as  follows : 

Pay-roll  for  first  half  of  October,  voucher  140. 

Pay-roll  for  second  half  of  October,  voucher  141 

Pay-roll  for  first  half  of  November,  voucher  142 , 

Pay-roll  for  second  half  of  November,  voucher  143. 

Pay-roll  for  Decemk>er,  voucher  144 


4,609  65 

2,637  24 

1,430  63 

166  16 


Total  expense  of  Virginia  during  quarter 

By  expense  of  removing,  oy  breaking  up.  the  U.S. S.Oregon, at 

the  Boston  lutvy-yard.  ?or  labor  employed.    Paid  by  Paymaster 

John  F.  Tarbell,  U.  S.  N..a8  follows : 

Pay-roll  for  first  half  of  Octok>er.  voucher  145 

Pay-roll  for  second  half  of  October,  voucher  146 , 

Pay-roll  for  first  half  of  November,  voucher  147 

Pay-roll  for  second  half  of  November,  voucher  148 

Pay-roll  for  first  half  of  Decern k>er,  voucher  149 , 

Pay-roll  for  second  half  of  Deoemk>er,  voucher  150.... , 


180  25 

2,119  88 

1,944  86 

445  84 

249  14 


Total  expense  of  Oregon  during  quarter 

By  expense  of  removing,  by  breaking  up,  the  U.  S.  S.  Massachu- 
setts at  Portsmouth  navy-yard,  for  labor  employed.  Paid  by 
Paymaster  Edwin  Putnam,  U.S.  N..as  follows: 

Pay-roll  for  the  month,  voucher  151 

Pay-roll  for  the  half  month,  voucher  152 


2,828  32 
2,873  44 
3,434  17 
5,368  24 
499  50 
544  56 


Total  expense  of  Massachusetts  during  quarter, 


10,714  90 
1,803  88 


Total. 


$106,517  82 


88  80 

100  50 

06 
122  11 


839  02 


8,848  68 


4,889  41 


15,048  83 


12,018  78 
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B. —  William  E.  Chandler^  Secretary  of  the  Navy,  in  aecaunt-curreni,  <frc. — Continiied. 


Date. 


Amount. 


ToteL 


Oct. 
Nov. 

Dec. 


31 
15 
90 
15 
31 


Oct.  31 
Nov.  30 
Dec.  31 


Oct.  31 
Nov.  30 
Dec.  31 


Dec.  31 


Cr. 

By  expense  of  rcmovinj;,  by  breaking  up,  the  U.  S.  S.  Plymoath,  at  I 
Portsmouth  navy-yard,  for  labor  employed.  Paid  by  Paymaster  I 
Edwin  Putnam,  U.  S.  N.,  as  follows  :  ' 

Pay-roll  for  mouth  of  October,  voucher  153 | 

Pay-roll  for  first  half  Novemlier,  voucher  154 ; 

Pay-roll  for  second  half  November,  voucher  155 ! 

Pay-roll  for  first  half  December,  voucher  156 J 

Pay-roll  for  second  half  December,  voucher  157 i 


J; 


,611  99 

,411  54 

8,174  96 

8,948  48 

670  98 


Total  expense  of  Plymouth  during:  quarter , 

By  expense  of  removing:,  by  breaking:  up,  the  U.  S.  S.  Colossus,  at 
Brooklyn  navy-yard,  for  labor  employed.  Paid  by  Pay  Director 
C.  H.  Eldridge,  U.  S.  N..  as  follows: 

Pay-roll  for  the  month,  voucher  158 , 

Pay-roll  for  the  month,  voucher  159 

Pay-roll  for  the  month,  voucher  160 , 


4,889  54 
3,775  88 
3,884  16 


Total  expense  of  Colossus  during:  quarter 

By  expense  of  removing,  by  breaking:  up,  the  U.S.  Java,  at  the 
Brooklyn  navy-yard,  for  labor  employed.  Paid  by  Pay  Director 
C.  H.  Eldridge,  U.  S.  N.,  as  follows: 

Pay-roll  for  the  month,  voucher  161 

Pay-roll  for  the  month,  voucher  162. 

Pay-roll  for  the  month,  voucher  163 , 


2,575  20 
2,885  49 
5,062  25 


Total  cxi)ense  of  Java  during:  quarter 

By  expense  of  stripping:  the  U.  S.  S.  Colorado,  ready  for  sale  at  the  j 
Brooklyn  navy-yard,  for  labor  employed.    Paid  by  Pay  Director  | 

C  H.  Eldredge,  per  pay-roll,  voucher  164 i 

By  balance  on  hand,  viz:    "*  I 

In  hands  of  paymasters  as  ag:ents 

On  deposit  in  the  Trejwury  of  the  United  Stiites,  Washing:ton...' 


6,106  60  > 
17,683  18 


Total  balance  on  hand  this  date. 


17,817  S 


11,44! 


10.542  94 
16  94 

23, 


106, 


C. —  William  C.  Whitney,  Secretary  of  the  jSavy,  in  aceount'Current  with  the  United  States  for 

proceeds  from  sale  of  old  ve.Hsda. ' ' 


it 


Date. 


Amount. 


TbUl. 


1885. 
Mar.  6 


Mar.  23 


Dr. 

Cash  receipts. 

To  amount  trauHferrcd  by  VVillianj  E.  Chandler,  former  Secretary 
•of  the  Navy,  by  his  check  on  the  United  States  Treasurer,  No. 

150350 

To  amount  received  from  E.Stannard,  of  New  York,  a**  balance 
tlue  from  him  as  piircluiser  of  tin*  U.  S.  .S.  Colonido,  which  was 
sold  February  14,  188."),  at  navy-yard,  New  York,  under  the  pro- 
visions of  section  5  of  the  act  of  Congress  making  appropria- 
tions to  supply  deficiencies  in  the  appropriations  for  tlie  fiscal 
year  ending  .Time  30, 1883,  approved  March  3,  188:?,  as  follows  : 

Whole  amount  of  sale |  126,700  00 

Less  amount  received  at  time  of  sale,  and  accounted  for  by 
William  E.  Chandler,  former  Secretary 8,000  00 


«5«,716  88 


I 


28,700  00 


Balance  received  by  Secretary  W.  C.  Whitney. 


July  14 ,  To  amount  received  from  Thomas  Butler  it  Co.,  as  purcha.ser8  of 
U.  S.  S.  Niagara,  which  was  sold  May  G,  1885,  at  navy-yard,  Bos- 
ton, by  public  auction,  by  the  written  authority  of  the  Presi- 
'  dent  of  the  United  States,  under  the  provisions  of  section  5  of 
I  the  act  of  Congress  making  appropriations  to  supply  dcficien- 
I  cies  in  the  appropriations  for  the  fiscal  year  ending  June  30, 
,       1883,  approved  March  3,  188.3,  as  follows  : 

i  Whole  amount  of  sale 

I/Css  commissions  of  .Jerome  S.  McDonald,  auctioneer,  as 
}  fixed  by  Secretary  of  the  Navy.  Paid  by  Paymaster  J.  F. 
'  Tarbell,  voucher  1.3 


12,300  00 


188  00 


EEPOBT  OF  THE  8ECRETAED  OP  THE  NAVY. 
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C. —  WHliam  C.  Whitney,  Secretary  of  the  Navy^  in  account-current,  <&c, — Continaed. 


Date. 


1885. 

AT.    \\ 


13 


19 


28 


y   12 


aly  27 
27 
27 
27 
16 
27 
27 
28 
29 
30 


>pt. 


2 
17 

2 

8 
17 
17 

2 


spt.  17 

17 

16 


Amount. 


Cr. 

C<Uh  expendUurt: 

By  amoMnt  deposited  in  the  United  States  Treasury  to  the  credit 
of  the  United  States,  on  account  of  miscellaneous  receipts,  pro- 
ceeds of  Government  property,  sale  of  old  vessels,  certificate 

of  deposit  No.  32830,  voucher  1 

By  amount  paid  The  Item,  Philadelphia,  for  advertising  "Pro- 
posals for  purchase  of  vessels,**  under  Navy  Department's  or- 
der of  January  8,  1885.  voucher  2 

By  amount  paid  throug^n  Paymaster  John  F.  Tarbell,  navy-yard, 
Boston,  as  labor  in  breakins:  up  old  vessels,  as  per  pay-roll  for 

second  half  of  February,  1885,  vouchers 

By  amount  paid  Harper  &,  Brothers  for  advertising  '*  Proposals 
for  the  purchase  of  vessels'*  in  Harpers*  Weekly,  under  Navy 

Department's  order  of  March  3,  1884,  voucher  4 

By  amount  paid  through  Pay  Director  C.  W.  Abbot  for  tools  and 
materials  used  in  breaking  up  and  removing  old  vessels  at 
navy-yard,  Boston,  as  follows : 

H.  L.  Fearing  &,  Co.,  rope,  voucher  5 , 

Geo.  D.  Putnam  A  Co.,  steel,  vouchers , 

Geo.  D.  Putnam  A  Co.,  iron,  voucher  7 , 

I.  Reardon  &  Sons,  tallow,  vouchers 

C.  A.  Whittimore  &  C^.,  oil,  voucher  9 

B.  ('allender  &  Co.,  baskets,  voucher  10 f. 

B.  Callender  &,  Co..  nails,  voucher  11 

B.  Callender  Sc  Co.,  augers,  voucher  12 , 


T4»t«l  paid  by  check  on  United  States  Treasurer,  No.  150354,  | 

In  favor  of  Pay  Director  C.  W.  Abbot i 

By  bills  paid  for  advertising  sale  of  U.  S.  S.  Niagara,  navy-yard,  ' 
Boston,  under  Navy  Department's  order  of  April  15,  1^,  as  \ 
follows : 

The  Herald,  Boston,  voucher  14 

The  Philadelphia  Demokrat,  voucher  15 '. | 

The  Globe,  BoHton,  voucher  16 

The  Graphic.  New  York,  voucher  17 ' 

Th«}  News,  New  York,  voucher  18 

The  Boston  Post,  voucher  19 

The  Evening  Telegram,  New  Y'ork,  voucher  20 

The  Times,  Philadelphia,  voucher  21 

The  Journal  of  Commerce,  New  York,  voucher  22 

The  World,  New  York,  voucher  23 


By  bills  paid  for  advertising  sale  of  tug  Pilgrim,  under  Navy  De- 
partment's orders  of  July  13, 1885,  as  follows: 

The  Baltimore  Sun,  voucher  24 

The  New  York  Evening  Post,  voucher  25 , 

The  Philadelphia  Abend-Post.  vt»ucher  26 

The  New  York  Irish  American,  voucher  27 , 

The  Philadelphia  Times,  voucher  28 

The  Philadelphia  News,  voucher  29 , 

The  New  York  News,  voucher  30 


(The  above  vessel  was  offered  for  sale  at  public  auction,  at 
navy-yard,  I>eague  Island,  Pa.,  August  12, 1885,  by  written  au- 
thority of  the  President  of  the  United  States ;  but  it  was  not 
sold,  as  the  maximum  bid  was  not  considered  a  fair  price.) 
By  bills  paid  for  advertising  sale  of  tug  Rose,  under  Navy  Depart- 
ment's order  of  July  13, 1885.  as  follows: 

The  Mobile  Register,  voucher  31 , 

The  Advance-Gazette,  Pensacola,  Fla.,  voucher  32 


By  amount  deposited  in  the  United  States  Treasury  to  the  credit  ' 
of  the  Unitea  States,  on  account  of  "  Miscellaneous  receipts,  pro-  I 
ceeds  of  sale  of  old  vessels."  certificate  of  deposit    No.  34294, 
voucher  33 '. 

Total  expenditures 

On  deposit  m  United  States  Treasury  at  this  date 


275  96 

287  21 

148  23 

5  65 

7  50 

9  60 

4  60 

75  00 


11  20 

21  00 

17  50 

23  20 

34  80 

10  80 

39  60 

16  80 

21  60 

29  00 

24  00 

29  60 

18  00 

37  80 

21  00 

24  60 

43  20 

16  00 
12  50 


Total. 


51,716  38 

49  60 

687  51 


813  75 


225  50 


196  20 


28  50 


30,000  00 

84,403  44 
8,129  94 


Total 


92,533  88 


12 


REPORT   OF   THE   SECRETARY   OF   THE   NAVT. 


!  I 

I  'p»|)*odl 

•op  ^anotira   iv|ox 


«    2    cog    |5«-2gg|58    «5    2 


M 


I 


Sfc 


I 


I 


"^ 


'utiofivijdojddv 
oi  (x»lf|>M»vinf>iuv 


'W|fl|(»0 
•OJ  «n09U«|((K)«|UI 


-•   t 


^  I 


■s     -S 


t 
I 

a 


4) 


e 


vj;  M*;  c  H  V  h  ^  K 


l(tod9pj0  99«a  I    I 


^^^*ss2  s  ssaa-^^^^^sss^."  *  ••■»sa 


o 


I 


REPOBT  OF  THE  8ECEETAET  OF  THE  NAVY. 


13 


ssKS  zsssaas  bssssa  s;iis828 

m>     m     m>  m 


S3    !;Sr:!3SS   83292   SSSSS8SSS 

-    ^      -  =f      --      B 


« 


li 

—  0 


Pi 

el* 

^    ^    *j    ••    j»     «■ 


=^  ^-ai-H  J 


3<*X 


3Q 


X 

s  .„ 

b  C  o 
3  «.Z 

fiS  fi>  X 


^5s  4)  *  5 


5 


o  o  o 


i£=:x 


flS 


•C-STJ 


^  iW     P 


5 


ft*  5 


u 

O 

t5 
ft.£S§ 

^<  •""  •<   2 

-og  a 

3  «  S  08 


S^^-SS?;^ 


a^     as  a  a  0.2 

c     »a  ft*   -"s  S  a 


liiii 

^  C  as  a  p     ^- 
i  •-"  _r  (*  _       *i 


^1  ill  ill 


2  =  5  S  a 
^c?^«a 


'C^Su^aS'aSa 

W|2ia)a«5^ 


•0*0 


O  0 


0 


c3 


hi 

30 
4> 

X 


«?  a-d 


u 
3 

0    9} 


3 
» 

OS 

9} 


^•-£a 
o  a.a  a 


0  0 


Si  ^  ~  v 

*  •J  '^  .fci 

ax^x 
g  •»"  .M  •"• 


i 

u 

X 

4) 


i-x 

o 


3 

2 

ki 
H 

X 

«^ 
o  a   :  V  3 


I 


3 


CI) 

hi 


ux 

o 


5 

X 


12  sftsss-^^  '-•s^ss  SSSSS8  as  ascis^^^  ^'^s^a 


ft<  3  V  3 


r»  t-i  «o  00  i-H  1^  ^  ^  ''^ 


Xi 


eS 


14 


EEPORT  OF  THE  8ECEETAEY  OF  THE  NAVT. 


E 

■c 


j  'pa^isod 

•op   )anouiB   [«)ox 


*8uoi)B|jdojidd« 
o|  pailpdJd  lunoiay 


*■    j  -9JL  8noacrai|ao8{ai     i 
^     I  <y)  paj9A03  funouiy  i 


-C       I 

I  : 

S     i 


I 


8 
1» 


O       I 

s 
s 


o 

a 

O 

£ 

OS 


•IX 

a 

c 


5 
^ 

1 

'2f 

« 

$ 

«»■ 

P" 

C 

»^ 

h 

> 

f^ 

■»• 

tm 

S 

%. 

1 

Hw 

« 

S8 

'9I9odap 

•^     eo  •^ 


& 


6:;  Rossrssjsgs 


\^ 

'SS8  • 

S 

•  4? 

Im" 

SS  o  3C     o  t '  o  O 


OS  C 


V  $ 

O  3 

.28 

gig 

-  «*  3 

•3=  J? 


2:  .2  = 


0 

Is 

a^ 

Si:  S 

*»  ►  ■'  5 

g"-*  OS 

«  •-  E 

552. 

M  *•  3 


^^r* 


X. 

J 
X 


ft*  Y 


V. 


'^  3  **  .3 

S-S  =       3  S 


3 


c  -  c 

5*    ■-■    "^ 
C    "  3 


X 


w   ^    «• 
A    C5    f^ 


Xw  5 


2 

i 

es 


11 


S  es 
SX 


i*  >  4;  5 
ST  .2* 

3»-'  *- 

-  S—'ii 

5  3  ^"3 
*  **  ^  - 

*r  r  e:.3 

_!     ,  »-  3 

^  r  t-.i 

X  ?  X'z    . 
'  S  C  3     .  >. 


4;  £  X  **;  i, 

■       •     *      '^ 


0 

1 

0m 

s 

p 

.5 

X 


9^ 


2 

3 
.3 


—  —  «  —  522  C  «j  «  > 


4/ 


3 

a 

0  <;; 

3  5. 
<** 

85  *r  I-' 


S 
O 


a 
a 

5 

c 


S«" 

^3  Sti 

Ills 

C'7  3  a 


.^     .     .    . 

X 


•^4 


u 


a 


5  ..2£2  5 
0  ..-  a  a  a 
^  a: — '7  i^  T 

«j»"a-'T*'*:'*. 


i  r'w  a,;  >.rs    ,"s 

Ctsts       I,*-"***-**-  8*^3 


I 

a 

i. 

a 


2; 
S 

•g 

o 

0 

0 

s 
fiQ 

9 

•V 


2^  w=:.r:  ^.t: 

.t  CUj2  C  4>  3 


•o    •© 


•S'O'S'd 


.?!?!» 


»  t-  3>  C 


i 


as"    5i;!2"a"8-«»"2-2225    S    »   S88S8 


a 


a 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


15 


S3    SiS   S^^SSSSS^SS^S^   S^   So;:!:   $    SSS    Sl^SSS    ^s^sgs^ssss    ^ssss 


f-ilO 


« 


M 


•«r  >- "*  •-^  w  •* 
t^  w  w  ■^  csi  1-1 


3   s 


s 

O 

a 

c 
o 


u 


s 


-^  a 

as    u^cpfe 


W  "^  SC  w* 


s 


X 


0) 

98 
H 


OS 


3^ 


•cgfcl 

Z  3  <3» 

<  c  c  «  5 


C>l 


s 

c 

a 


s 


a 

a 


CD 

c 

0 
> 

2 
a 


m5»     SS 


SS 


I 

V 

c 
o 

a 


c 
a> 

a 
S 

"oo 

o 

hi 


S  OS'S 

as' 


•9 

a  bcv^ 

©CO 


15  i 


08 
> 
08 

3 


I'D 
.  08 

IS 

O  2 


w^ 

« 

.8238 

5S  Is  i 

• 

s 

:SSS  1 

Silgi 

8    *2S 

"^     Son 

1^       <U  •M  lO 


CO 


U     V 


0 


6  oS^pS 


w 


li-2 
S3 

X  c 

S   or    « 

e3  3  C 


to 


5S 


-§    .S 

O       o 


c 


08 


O 

a 


c 

0 


«  c  c 

^"Zl  08 

•^  r  3 

4-5 


JO  S  2 1!  ^  •" 


T3    -    - 

©aa 

a  c«  a 

«  .2  »-  C  ♦- 


u 

c 


3 


s 


on 


CR 

Si 

c 


a 

a 

03 


OS 


08 


b.~ 


8 


.5  c 

t-  03- 


K 

be®  S  t* 

■C  ,-  TJ  ^  -r:  -,• 
•^liH  Crf=  "-wS  w—  3  0—  *-  C 


CB 
hi 

o 

00 


88 

8S 


«S8 


^S  o 

Sa-^ 


s 
o 


■SU<i% 


b  O  03  « 


^1 


sS   SS 

a- 

-c  i 

cs  :; 
at  u 

X< 


U    U 

o  o 

^^a 


1 

6 


-53 
3        ^  "* 

s     =  a 

C     ' 


i  1 


"a 
hi  ^ 


u 
3 

sS 

Ui 

(K 

X 


o 

c 
o 

o 

*« 


W  O 

3  f'  I'  ^ 

L.    **  *^    0! 


X 
X 


o 

o 


^  3 


3    ■"  a  -^         '3 


3  O  ""^ 


u 

X 

0: 
a. 

h 

H 

C  X 

»«■  "^  ? 


X 

a 

o 

o 

o 

3 


X 


0^ 


0^. 


q 


>» 


it 


-^i-i' 


0     tHffi 


;    U      • 

2^0 


X 

X 


X 


*     T^  T*  f^^  r^  f-w       M-.  ^—  •"•  '•^  *•*  *"• 


:  O 


I 


H 

X 


0 
O-^  C  C  ►- 

•"T    "  ,  "^  "^  "^ 


•*tf    ^    ^    sj 


ez 


S  «5 


»ii^  —       ?■»       ,—1  -^  .^ 


O     S     n 

^<x;:^ 


CI  ?i  —  CI 


-     •  -^        .  <— 

/%    •  .^        •  1.^ 


t-  X  o 
CI  5^  ^: 


►-  —"  f  ■^ 


>5 


cc  X  Si  CI « 

r^  1-H  -H  Cl  Ci 


SBPOBT  OF  THE  8ECEETABY  OP  THE  HATT. 


«i  mosinKaoiini 


ipxlitp  joai|«a 


IE;    9&     iSS  i 


88  is 


I 


iii 


=s 


I  ill 


S338 


oS*. 


ill! 


shTtt 


......1 

sISJw    III 


EM 
»|1 


1-3IP  Hi 


II 


■i|l  iJpplijfl| 


|il|  i  I|  1  ill  I  i|;iil  'M  i  i  illsi . 


'I    I  i 


Ho.  4.— MOVEMENTS  OF  VESSELS. 


NORTH  ATLANTIC  STATION. 

The  force  on  this  station  is  still  under  the  command  of  Acting  Rear- 
Admiral  James  E.  Jouett.  The  vessels  composing  it  are  the  Tennessee, 
Brooklyn,  Galena,  Swatara,  Alliance,  and  Y antic. 

TENNESSEE. 

Sailed  from  New  York  January  8;  arrived  at  Hampton  Roads  the 
10th,  and  sailed  the  17th ;  arrived  at  Key  West  January  23,  and  at 
New  Orleans  February  4.  Telegraphic  orders  were  dispatched  to  her 
March  31,  "  Lose  no  time  in  getting  to  Key  West;  telegraph  arrival;  All 
op  with  coal,  and  wait  orders."  Later  instructions  were  sent  same  date 
to  coal  at  New  Orleans,  and  report  when  ready.  Ordered  to  proceed  to 
Pensacola  to  receive  detachment  of  marines  on  April  2,  and  to  proceed 
to  Colon.  Sailed  April  3,  and  arrived  at  Colon  April  10.  A  serious 
revolution  had  occurred  on  the  Isthmus;  the  steamer  Colon,  of  the  Pa- 
cific Mail  Line,  had  been  seized,  and  the  transit  of  the  Isthmus  closed. 
Previously  to  the  arrival  of  the  Tennessee,  with  Acting  Rear- Admiral 
Jouett  on  board,  the  Galena,  alreaily  at  Colon,  had  restored  the  steamer 
Colon  to  her  owners,  but  had  been  unable  to  prevent  the  burning  of  the 
town  and  the  closing  of  the  transit.  The  latter  was  reopened  on  April 
11,  by  Acting  Rear- Admiral  Jouett.  On  loth  April  a  force  of  seamen 
and  marines,  under  the  command  of  Commander  B.  H.  McCalla,  reported 
to  Admiral  Jouett,  to  co-operate  with  the  force  of  the  North  Atlantic 
Station  in  maintaining  treaty  obligations.  The  Tennessee  remained  in 
Colombian  waters  until  July  15,  when  she  sailed  for  Hampton  Roads. 
She  reached  this  port  July  23,  and  sailed  July  27,  reaching  New  York 
July  28.  Having  been  docked  at  the  navy-yard,  she  sailed  from  New 
York  August  16.  On  the  18th  she  reached  Bar  Harbor,  and,  sailing 
thence  on  the  27th,  reached  New  York  August  29.  She  proceeded  to 
the  navy -yard,  and  was  docked  on  September  7.  On  October  31,  her 
repairs  having  been  completed,  she  left  the  navy-yard,  and  anchored 
in  the  North  River. 

BROOKLYN. 

This  ship  wa.s  put  in  commission  October  15,  1885,  at  the  New  York 
navy -yard. 

SWATARA. 

Sailed  from  New  York  for  the  West  Indies  December  1(5 ;  visited  Port 
of  Spain,  La  Gnayra,  Carthagena,  Porto  Cabello,  and  arrived  at  Colon 
l^uuary  24.     Sailed  thence  and  reached  Key  West  February  14,  and 

w  Orleans  February  21.     Sailed  for  Guatemala  March  5,  and  returned 
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to  Kew  Orleans  March  25.    Dispatch  sent  March  31  to  coal  at  once  an^ 
report  when  ready.     Sailed  for  Colon  April  2,  and  arrived  there  I 
9.    The  Swatara  remained  in  Colombian  waters,  with  the  other  v      » 
of  the  North  Atlantic  Station,  visiting,  as  occasion  required,  the  van* 
ports,  until  July  14,  when  she  sailed  for  Key  West.    She  arrived  atKe; 
West  July  20 ;  sailed  thence  the  23d,  and  reached  New  York  the !    i 
On  August  16  she  sailed  from  New  York,  and  reached  New  Orlea      oi 
28th.     Here,  in  compliance  with  the  request  of  the  United  States  it 
ury,  she  was  loaded  with  treasure,  and  on  September  11  sailed  fi 
New  Orleans  in  company  with  the  Yantic  for  Washington.     Read 
Washington  September  25,  the  treasure  was  discharged,  and  shesanea 
for  New  York  October  10.     She  arrived  at  New  York  October  12 ;  sailed 
October  21,  and  reached  Norfolk  October  25. 

GALENA. 

This  vessel  sailed  from  New  York  for  Pensacola  December  6,  18S4, 
and,  touching  at  Key  West,  December  12,  arrived  December  15.    She 
sailed  the  same  day,  and  reached  New  Orleans  December  16.     On  Mai 
5  she  sailed  for  Colon,  and  arrived  there  March  13.    Telegraphed  Mai 
14  to  remain  at  Colon  until  further  orders.    On  March  30  a  party  ui 
revolutionists,  under  the  leadership  of  one  Prestan,  seized  the  stc 
ship  Colon,  of  the  Pacific  Mail  Line.    This  vessel  was  restored  to 
rightful  owners  on  the  same  day  by  the  Galena.    On  March  31 
town  of  Colon  was  set  fire  to  and  partially  destroyed  by  the  revom- 
tionists ;  the  utmost  exertions  of  the  force  landed  from  the  Galena  beinx 
able  only  to  save,  a  part  of  the  towii  and  all  the  property  of  the  Pi 
Mail  Company  from  destruction.    The  Galena  sailed  from  Colon  on  Ji 
9;  arrived  at  Kingston,  Jamaica,  June  13,  and  at  Portsmouth,  N.  u., 
June  27.     She  sailed  from  Portsmouth  August  17,  and,  having  visi 
Bar  Harbor  and  Eastport,  returned  to  Portsmouth  August  27.     On  ho- 
vember  5  she  sailed  from  Portsmouth  ;  reaohed  Boston  the  same  day; 
sailed  thence  November  6,  and  reached  Norfolk  November  9. 

ALLIANCE. 

The  Alliance  sailed  from  New  York  for  a  cruise  in  the  West  Indies 
on  December  11 ;  touching  at  St.  John's,  Point-4-Pitre,  St  Pierre,  and 
Santiago  de  Cuba,  she  reached  Colon  January  18.  She  sailed  thenoe 
on  Januarj'  23,  and,  touching  at  Cienfuegos  and  Key  West,  arrived  at 
New  Orleans  February  17.  Sailed  for  Key  West  March  22,  and  arrived 
March  27.  March  31,  telegraphed  her,  **Go  direct  to  Colon  with  all 
practicable  dispatch."  -She  sailed  on  March  31  and  reached  Colon 
Aiuil  8.  Sailing  thence,  June  4,  she  reached  Key  West  Jane  7,  and 
New  York  on  June  18.  Sailing  from  New  York  August  16,  she  tonched 
at  Bar  Harbor  and  Eastport,  and  reached  Norfolk  August  31.  Here 
she  remained  for  extensive  repairs. 

YANTIC. 

The  Yantic  sailed  from  New  York  December  1,  and  reached  Chris- 
tianstaed,  Santa  Cruz,  December  13.  Sailing  thence  on  December  19, 
she  touched  at  St.  Thomas,  Puerte  Plata,  Cape  Haytien,  Mole  at  St. 
Nicholas,  Colon,  Havana,  Cardenas,  and  Key  W^est,  and  reached  New 
Orleans  February  15.  On  March  W  telegraphed  to  her  to  prepare  for 
orders  to  the  coast  of  Guatemala ;  and  she  was  ordered  on  the  same 
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day  to  proceed  to  Livingston,  and  protect  the  interests  of  the  United 
States  until  further  orders.  On  March  23  she  reached  Key  West,  and 
sailed  for  Livingston,  Guatemala,  on  the  26th.  On  the  8th  of  May  she 
was  ordered  to  Colon.  Eemaining  in  Colombian  waters  until  August 
1,  she  was  there  employed  in  cruising  between  Livingston,  Sabanilla, 
Garthagena,  and  Colon.  She  was  then  ordered  to  New  Orleans.  She 
reached  the  latter  port  on  August  17,  and,  having  been  loaded  with 
8X>ecie,  which  the  CTnited  States  Treasury  wished  to  transport  to  Wash- 
ington, sailed  on  September  11,  in  company  with  the  Swatara,  for  Wash- 
ington. She  reached  the  latter  port  on  September  25;  and,  having 
discharged  her  treasure,  sailed  for  Norfolk,  and  reached  that  port  on 
October  9. 


SOUTH  ATLANTIC  STATION, 

The  squadron  on  this  station  consists  of  the  Lancaster  and  Nipsic, 
and  is  under  the  command  of  Rear- Admiral  Earl  English. 

LANCASTER. 

The  Lancaster,  with  Bear- Admiral  English  on  board,  arrived  in  the 
waters  of  this  station  on  July  1,  and  Rear- Admiral  English  at  once  as- 
sumed command  of  the  station ;  that  office  having  been  previously  tilled 
by  the  commanding  officer  of  the  Nipsic.  On  October  15  Admiral 
English  was  ordered  to  send  the  Lancaster  on  an  extended  cruise  to 
Cape  Town,  Mozambique,  Zanzibar,  and  other  ports  of  the  station  lying 
to  the  eastward  of  Africa. 

NIPSIC. 

The  Nipsic  sailed  from  Montevideo  on  January  20,  and  reached  Mai- 
donado  on  the  same  day,  and  returned  to  Montevideo  on  the  23d.  On 
March  27  she  sailed  from  Montevideo,  and  reached  Buenos  Ayres  on 
the  28th.  On  April  6  she  sailed  thence,  and  reached  Colonia  the  same 
day.  On  May  15  she  sailed  from  Colonia,  and  reached  the  anchorage 
in  the  Rio  de  la  Plata  the  same  day,  and,  sailing  thence  on  the  27th, 
reached  Montevideo  the  same  day.  On  June  30  she  sailed  from  Monte- 
video for  Rio  de  Janerio,  where  she  still  remains. 


EUROPEAN  STATION 

The  squadron  on  this  station  is  at  present  under  the  command  of 
Bear- Admiral  Franklin,  and  consists  of  the  Franklin,  Quinnebaug,  and 
Kearsarge. 

LANCASTER. 

The  Lancaster,  having  been  ordered  to  the  South  Atlantic  Station, 
qaitted  the  waters  of  the  European  Station  on  May  8.  Previously  to 
that  time  her  movements  were  as  follows :  On  December  5  she  was 
ordered  to  visit  the  Congo  River  and  vicinity  in  February.  She  sailed 
from  Tangier  November  9,  and  arrived  at  Gibraltar  on  the  same  day. 
Sailed  from  Gibraltar  November  14,  and  arrived  at  Port  Mahon  the 
I9th ;  sailed  the  26th,  and  arrived  at  Villerfanche  the  28th.    On  the 
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9th  February  sbe  sailed  from  Villefranche,  aud  reached  Gibraltar  the 
14th.  Sailed  thence  February  19;  and,  having  touched  at  Tangier, 
Senegal,  and  Libreville  (Gaboon),  she  reached  French  Point,  Congo,  on 
April  28. 

PENSACOLA. 

The  Pensacola  was  put  in  commission  at  Norfolk  on  April  4,  1885. 
She  sailed  from  Hampton  Roads  on  May  16;  and,  having  touched  at 
Funchal  on  June  10,  reached  Gibraltar  June  14.  Here  Rear- Admiral 
Franklin,  who  went  out  in  the  Pensacola,  assumed  command  of  the 
European  Station.  The  Pensacola,  in  company  with  the  Kearsarge, 
made  an  extended  cruise  to  the  northward  during  the  summer;  leaving 
Gibraltar  on  July  2,  they  arrived  at  Cherbourg  July  II,  at  Copenhagen 
July  26,  at  Stockholm  August  4,  and  at  Southamptx)n  August  26. 

KEARSABGE. 

In  December  of  1884,  this  ship  was  cruising  on  the  west  coast  of  Af- 
rica. She  visited  Porto  Praya,  Monrovia.  Grand  Bassa,  Cape  Palma8| 
Cape  Coast  Castle,  and  arrived  at  the  Congo  River  on  December  17.  Oa 
January  8,  arrived  at  Porto  Grande.  On  May  20  »he  arrived  at  Saint 
Vincent,  sailed  thence  on  Maj^  22,  and  reached  Funchal  May  29.  Sail- 
ing from  Funchal  June  8,  she  reached  Tangier  June  12,  and  OibraltMT 
June  14.  From  the  latter  point  she  made  the  cruise  to  the  northward 
already  narrated,  in  company  with  the  Pensacola. 

QUINNEBAUG. 

This  vessel  sailed  from  Villefranche  February  16,  and  reached 
Smyrna  February  24.  Sailed  thence  March  7,  and  arrived  at  Constan- 
tinople March  9.  From  this  iiort  she  visited  Sm^Tua,  Beirut,  AcrOi 
Haifa,  Beirut,  Jaffa,  Port  Said,  and  Alexandria — reaching  the  latter 
port  May  17.  She  sailed  from  Alexandria  June  25,  and  visited  Hai£ft| 
Beirut,  Smyrna,  Chanak,  and  reached  Constantinople  on  July  22.  She 
sailed  from  the  latter  port  on  August  25,  and  visited  Prinkipio,  Bayak* 
dire,  Constantinople,  Aggria  Bay,  Smyrna,  and  Kastio,  Chios — ^rraeli- 
ing  the  latter  port  on  September  28. 


PACIFIC  STATION. 

The  squadron  on  this  station  is  under  the  command  of  Bear- Admiral 
McCauley,  this  officer  having  relieved  Rear- Admiral  Upshurat  San  Fran- 
cisco on  Ma}'  28,  1885.  The  squadron  at  present  consists  of  the  Hart* 
ford,  Shenandoah,  Mohican,  Iroquois,  Adams,  Pinta,  and  Monongahela. 
The  Lackawanna  and  Wachusett  have  been  detached  from  thesqaadron 
during  the  year  and  ])ut  out  of  commission,  and  the  Mohican  and  Adams 
have  joined  it. 

HAETFORD. 

In  obedience  to  orders  from  the  Department  to  proceed  to  8 
Cisco,  the  Hartford  sailed  from  Valparaiso  March  18,  and  reac    d  n 
olulu  April  20;  sailed  thence  on  May  11,  and  reached  San  t. 
May  27.    She  sailed  from  the  latter  port  September  1 ;  and,  i      u 
touched  at  Acapulco  September  17,  reached  Panama  October  3. 
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LACKAWANNA. 

On  January  2  the  Lackawanna  sailed  from  Panama  with  a  party,  under 
the  direction  of  Civil  Engineer  Menoeal,  to  survey  the  Nicaragua  route 
for  a  ship-canal.  She  arrived  at  Gorinto  with  this  party  on  January  7. 
On  February  1  she  sailed  thence  and  arrived  at  San  Jos6  de  Guatemala 
February  4.  Sailed  next  day  and  reached  Acapulco  February  10. 
Sailed  February  20  and  reached  San  Francisco  March  12.  Was  put 
out  of  commission  at  the  Mare  Island  navy -yard  on  April  7. 

SHENANDOAH. 

Was  at  Iquiqui  on  January  6,  and  proceeded  thence  on  a  cruise 
southward  as  far  as  Valparaiso.  Telegraphic^  orders  sent  March  14  to 
proceed  to  Panama  and  wait  orders.  The  order  was  received  the  same 
day,  and  she  sailed  at  once,  reaching  Gallao  March  29  and  Panama  April 
6.  Here  she  co-operated  with  the  vessels  of  the  North  Atlantic  fleet  in 
keeping  open  the  transit  of  the  Isthmus  of  Panama  in  the  manner  al- 
T«  y  narrated.  On  May  22  she  was  ordered  to  proceed  to  Gallao. 
sailed  on  the  24th  and  reached  Gallao  June  2.    Owing  to  the  dis- 

roed  condition  of  political  affairs  in  Peru,  she  has  remained  at  the 
meter  port. 

MOHICAN. 

The  Mohican  was  put  in  commission  for  her  first  cruise  at  Mare  Isl- 
and on  May  25,  1885.  She  sailed  from  San  Francisco  June  27,  and 
reached  Panama  August  18,  having  touched  at  Pichilinque,  Acapulco, 
and  Gorinto  on  her  way  down. 

WACHUSETT. 

The  Wachusett  sailed  from  Gallao,  in  obedience  to  orders  from  the 
Department  to  proceed  to  Mare  Island,  on  January  19,  1885,  and  ar- 
rived at  Payta  February  21.  On  March  14  she  was  ordered  by  tele- 
graph to  ])roceed  to  La  Union,  report  arrival,  and  wait  orders.  She  ar- 
rived at  l*anama  on  19th  March  and  was  ordered  on  that  day  to  fill  up 
with  coal  and  wait  orders.  On  March  27  she  was  cabled  to  proceed  to 
La  Union.  She  arrived  at  La  Libertad  April  6,  and  returned  to  Panama 
on  May  11,  where  she  was  ordered  to  remain.  On  July  25  she  sailed 
from  Panama,  and,  having  touched  at  Acapulco  on  August  5,  reached 
San  Francisco  August  22.     On  September  9  she  was  put  out  of  com- 

5sion  at  the  Mare  Island  navy -yard. 

IROQUOIS. 

In  December  of  1884  this  vessel  was  occupied  in  cruising  in  Australian 
waters.  On  January  15  she  sailed  from  Auckland  and  arrived  at  Pan- 
ama on  April  26.  On  June  18  she  was  ordered  to  Guayaquil,  sailing 
the  next  day.  She  sailed  from  Guayaquil  for  Payta  on  June  29,  and  ar- 
rived July  1.     This  vessel  has  also  remained  in  Peruvian  waters  because 

the  disturbed  condition  of  politics  in  that  country. 

ADAMS. 

The  Adams  was  put  in  commission  at  the  Mare  Island  navy-yard  on 
lovember  2. 
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PINTA. 

The  Pinta  has  been  occapied  throughout  the  year  in  cruising  in  Alas- 
kan waters. 

MONONGAHELA. 

This  vessel,  the  store-ship  of  the  station,  has  remained  throughout 
the  year  at  Coquimbo,  Chili. 


ASIATIC  STATION, 

The  Asiatic  station  has  been  throughout  the  year  under  the  command 
of  Acting  Rear- Admiral  J.  L.  Davis.  The  squadron  consists  at  present 
of  the  Trenton,  Omaha,  Marion,  Ossipee,  Alert,  and  Palos.  The  Ju- 
niata and  Enterprise  have  been  detached  and  ordered  to  proceed  home 
during  the  year,  and  the  Omaha  and  Marion  have  joined  the  squadrou. 

TRENTON. 

The  Trenton  sailed  from  Woosung  for  Corea  December  13, 1884;  audy 
sailing  thence,  reached  Nagasaki  December  27.  On  January  13  she 
sailed  from  Nagasaki,  and  reached  Woosung  on  the  21st;  and,  sailing 
thence  on  February  5  reached  Hong-Kong  February  9.  She  sailed  from 
Hong-Kong  April  2 ;  and  touching  at  Amoy  on  April  4,  arrived  at  Nag- 
asaki April  14.  She  sailed  thence  on  April  26.  and  relieved  the  Ossi- 
pee in  Corean  waters  on  Ma3-  3.  She  sailed  from  Chemulpo,  Corea,  on 
June  17,  having  been  relieved  by  the  Alert,  and  arrived  at  Nagasaki 
June  22.  On  August  27  she  went  to  sea  from  Nagasaki  in  company 
with  the  Ossipee  and  Marion  for  a  short  drill  in  steam  tactics,  and  re- 
turned to  Nagasaki  the  30th.  On  August  31  the  Trenton  sailed  from 
Nagasaki,  arrived  at  Hiogo  September  3,  and  at  Yokohoma  September 
7.  On  September  14  she  sailed  for  Tien  Tsin  with  Mr.  Denby,  United 
States  minister  to  China,  on  board. 

OMAHA. 

The  Omaha  was  put  in  commission  at  the  Portsmouth  navy-yard  on 
April  16,  1885.  She  sailed  thence  on  May  18  and  reached  Newport 
May  20,  having  touched  at  Provincetown  on  the  way  down.  She  pro- 
ceeded to  New  York  on  May  22,  and  sailed  thence  for  Gibraltar  Aagust 
12.  She  reached  Gibraltar  September  1,  sailed  the  next  day,  and  ar- 
rived at  Nai)leH  September  8.  She  sailed  from  Naples  October  6,  and 
arrived  at  Aden  October  27. 

JUNIATA. 

Sailed  from  Nagasaki  for  Shanghai  and  Foochow  December  4,  ar- 
riving the  12tli.  Sailed  from  Pagoda  anchorage,  Foochow,  April  7,  and 
arri  vihI  at  Shar])'s  Peak  Ai)ril  9.  Sailed  thence  on  the  10th  and  arrived 
at  Shanghai  April  14.  Sailing  thence  for  Nagasaki  on  May  20  she 
reiK^hecl  the  latter  port  May  25,  and  sailing  from  that  port  July  1  she 
reached  Shanghai  July  3.  She  sailed  from  Shanghai  July  5  and  ar- 
rived at  Sharp's  Peak  the  9th,  and,  sailing  thence  the  next  day,  rea<^hed 
Hong-Kong  July  13.  On  July  l(i  she  sailed  for  home  in  obedience  to 
orders  received  from  the  Department.  She  reached  Singa]>ore  July  27, 
sailed  thence  Jnly  30,  arrived  at  Zanzibar  August  23,  sailed  thence  for 
Johanna  Island  August  28,  and  arrived  at  King  William's  Town  Octo- 
ber 10. 
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ENTERPRISE. 

Sailing  from  Shanghai  January  2,  the  Enterprise  reached  Ghefoo  Jan- 
uary 4.  Sailing  thence  she  reached  Amoy  April  2,  sailed  April  5,  and 
arrived  at  Sharp's  Peak,  mouth  of  the  Min  River,  the  next  day.  Sailing 
thence,  she  arrived  at  Pagoda  anchorage  April  28.  She  left  the  Pa- 
goda anchorage  July  2,  and  dropped  down  to  Sharp's  Peak,  and  sailed 
thence  July  20,  and  arrived  at  Hong-Kong  July  24,  having  touched  at 
Amoy  for  coal.  Sailed  from  Hong-Kong  for  home,  in  obedience  to  or- 
ders from  the  Department,  Julj'  28.  She  arived  at  Sourabaya,  Java, 
August  10;  at  Melbourne,  Australia,  September  17,  and  at  Wellington, 
New  Zealand,  October  26. 

MARION. 

The  Marion  was  put  in  commission  at  the  Portsmouth  navy  yard  on 
January  15,  1885.  She  sailed  for  Hampton  Eoads  on  February  25,  and 
arrived  on  the  28th.  On  March  7  she  sailed  for  Gibraltar,  and  arrived 
March  30.  She  touched  at  Port  Said  May  5,  at  Suakin  May  21,  at 
Aden  May  27,  at  Colombo  June  16,  and  at  Singapore  July  5.  She  ar- 
rived at  Hong-Kong  July  21 ;  and  sailing  for  Nagasaki  July  29,  arrived 
thereon  August  6.  On  August  27  she  went  to  sea  with  the  Trenton 
and  Ossipee  for  a  short  drill  in  steam  tactics.  After  this  drill  was  over 
the  Marion  proceeded  to  Chemulpo,  Corea,  to  relieve  the  Alert.  She 
arrived  there  on  September  1. 

OSSIPEE. 

The  Ossipee  sailed  from  Corea  for  Nagasaki  on  January  19,  and  ar- 
rived on  the  22d.  She  returned  to  Corea  on  the  24th,  arriving  on  the 
Sailing  thence  she  reached  Nagasaki  May  12,  and,  sailing  June 
e,  reached  Shanghai  June  14.  She  sailed  from  Shanghai  August  8, 
aod  reached  Nagasaki  August  10.  On  August  27  she  went  to  sea  for 
a  drill  in  steam  tactics,  and  after  this  was  over  started  for  Yokohama, 
bat,  owing  to  the  appearance  of  cholera  on  board,  put  into  Hiogo. 

AI.ERT. 

The  Alert  remained  at  Canton  until  May  16,  when  she  sailed  for 
Kajrasaki.  She  arrived  at  Nagasaki  May  24,  and  sailed  thence  June 
9,  arriving  at  Chemulpo,  Corea,  June  15. 

PALOS. 

Tlie  Palos  remained  at  New  Chwang  until  April  21,  when  she  sailed 
for  Shanghai,  arriving  April  26.  Sailing  thence  she  reached  Canton 
y  11.  She  sailed  from  Canton  July  10,  and  arrived  at  HoDg-Kong 
the  same  day;  thence  she  proceeded,  on  July  15,  to  Sharp's  Peak, 
reaching  there  on  the  17th.  From  Sharp's  Peak  she  proceeded  to 
Foochow  on  Julv  20. 


SPECIAL  SERVICE. 
POAVHATAN. 


The  Powhatan  sailed  from  the  Norfolk  navy-yard  on  a  cruise  on  Jan- 

\r  10.     Touching  at  Cape  Ilaytien,  Nicola  Mole,  Port  an  Prince,  Santo 

lingo,  Port  Royal,  and  Kingston,  she  arrived  at  Colon   March  7. 

iD  March  25  she  went  to  Carthageua.     Sailing  thence  she  arrived  at 
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Key  West  May  25  and  at  New  York  June  13.    On  June  26  she  went  ti 
the  navy-yard,  and  left  it  October  11,    She  sailed  from  New  York 
Hampton  Koads  October  14,  and  arrived  on  the  15th.     On  October  si 
she  sailed  from  Hampton  Eoads  for  Aspinwall. 

RANGER. 

The  Ranger  remained  on  the  coast  of  Mexico  and  Central  America, 
making  surveys  under  the  direction  of  the  Navy  Department  until  Joly 
13,  when  she  returned  to  San  Francisco.    On  July  27  she  went  to 
Hare  Island  navy -yard. 

DESPATCH. 

On  April  2  the  Despatch  was  ordered  to  Norfolk,  and  on  the  3d 
New  York.    She  arrived  in  New  York  April  5,    On  May  6  she  went 
sea  and  proceeded  to  blow  up  a  wreck  oft*  Cai>e  Charles.    She  retumett 
to  New  York  on  May  18,  and,  on  June  11,  accompanied  the  Dolphin 
her  trial  trip.    On  July  15  she  was  placed  temporarily  at  the  c 
of  the  Board  of  Fortifications.    After  this  ser%ice  was  over  soe  re- 
turned to  the  navy-yard,  and  is  now  being  prepared  to  accompaDj 
North  Atlantic  squadron  in  their  projected  drill  in  Tampa  Bay. 

MICHIGAN. 

The  Michigan  is  cruising  on  the  lakes. 


APPRENTICE  TRAINING  SQUADRON, 
PORTSMOUTH. 

The  Portsmouth  left  Norfolk  on  April  13,  and  arrived  at  Newport  on 
the  2Gth.  On  May  11,  this  sbip  as  senior  oihcer,  with  the  Jamestown 
and  Saratoga  in  c()ni])any,  sailed  irom  Newport ;  and,  being  separated 
in  a  gale  in  tlio  Gulf  Stream  in  the  night  of  May  13,  they  proceeded 
separately  to  Fayal;  tbel*ortsmoutli  reaching  there  May  28,  the  James- 
town having  arrived  on  the  2(>th,  and  the  Saratoga  a  few  hours  before 
the  Portsmouth.  The  squadron  sailed  from  Fayal  in  company  JaneL 
and  reached  Lisbon  June  7  ;  sailed  thence  July  1  and  reached  Fnnchiu 
July  8 ;  sailed  thence  July  25  and  reached  Fort  Point  Bay,  Long  Island, 
August  31.  The  Portsniouth  arrived  at  Newport  September  3,  and 
sailed  thence  for  Norfolk  October  G.  Slie  arrived  at  Fort  Monroe  Octo- 
ber 9,  and  went  to  the  navy-yard  the  same  day. 

SARATOGA. 

The  Saratoga  sailed  from  Norfolk  April  13,  and  arrived  at  Newport 
the  20th.  She  sailed  from  Newport  in  comi)any  with  the  Portsmoath 
and  Jauiestown,  on  May  11,  and  made  the  cruise  already  narrated.  On 
Sei)teniber  3  she  arrived  at  New^^ort,  and  sailed  for  Norfolk  October  6, 
arriving  October  9. 

JAMESTOW^N. 

The  Jamestown  sailed  from  nam])ton  Roads  April  13,  and  reached 
Newi)ort  Ai)ril  20.  She  sailed  from  Newport  in  company  with  the  Ports- 
mouth and  Saratoga  on  May  11,  and  made  the  cruise  already  narrated. 
She  aiTived  at  Newjwrt  September  3 ;  sailed  thence  October  6,  and 
reached  Norfolk  October  9. 


Ho.  5.— HAVAL  ACADEMY. 


REPORT  OF  THE  BOARD  OF  VISITORS. 

United  States  Naval  Academy, 

AnnapoliSj  Md,j  June  6,  1885. 

Sib  :  The  Board  of  Visitors  to  the  U.  S.  Naval  Academy  have  the 
honor  to  submit  the  following  report: 

The  Board  was  made  up  of  the  following  gentlemen :  Lieut.  Col.  Or- 
lando M.  Poe,  U.  S.  A.;  Hon.  John  R.  Thomas,  House  of  Representa- 
tives ;  Rear- Admiral  C.  R.  P.  Rodgers,  U.  S.  N.  (not  present) ;  Hon. 
Daniel  W.  Voorhees,  U.  S.  Senate  (not  present);  Hon.  John  C.  Spooner, 
U.  S.  Senate  (not  present) ;  Hon.  Benjamin  Le  Fe\Te,  House  of  Repre- 
sentatives; Hon,  John  G.  Ballentine.  House  of  Representatives ;  Profl 
William  G.  Sumner,  New  Haven,  Conn. ;  Mr.  John  N.  A.  Griswold, 
New  York,  N.  Y. ;  Mr.  William  Reed,  Baltimore,  Md. ;  Hon.  James  8. 
Grinnell,  Greenfield,  Mass. ;  Hon.  A.  M.  Craig,  Galesburg,  111. 

The  Board  was  organized  on  June  1  as  follows : 

Lieut.  Col.  O.  M.  Poe,  president. 

Hon.  John  R.  Thomas,  vice-president. 

STANDING  COMMITTEES. 

(1)  Conditions  of  Adminsion  and  Dismissal  at  the  Academy:  Judge  A. 
M.  Craig,  Hon.  John  R.  Thomas,  Hon.  Benjamin  Le  Fevre,  Mr.  William 
Reed,  Senator  John  C.  S|>ooner. 

(2)  Subjects  of  Study  and  Standard  of  Scholarship  :  Prof.  William  G. 
Sumner,  Hon.  John  G.  Ballentine,  Mr.  J.  N.  A.  Griswold,  Hon.  James 
8.  Grinnell. 

(3)  Grounds,  Buildings,  and  Sanitary  Condition :  Hon.  John  G.  Bal- 
lentine, Senator  D.  W.  Voorhees,  Hon.  John  R.  Thomas,  Hon.  James  S. 
Grinnell,  Col.  O.  M.  Poe. 

(4)  Seamanship,  Ordnance^  and  Navigation:  Mr.  J.  N.  A.  Griswold, 
Mr.  William  Reed,  Hon.  John  G.  Ballentine. 

(5)  Discipline,  Drill,  Practical  Exercises,  Administration,  and  Police: 
Hon.  John  R.  Thomas,  Judge  A.  M.  Craig,  Hon.  John  G.  Ballentine. 

(6)  Steam,  Mathematics,  Physics,  and  Mechanics:  Mr.  William  Reed, 
Senator  John  C.  Spooner,  Hon.  James  S.  Grinnell. 

(7)  English  Studies,  Modern  Languages,  and  Dratcing:  Senator  D.  W. 
Voorhees,  Prof.  William  G.  Sumner,  Mr.  J.  N.  A.  Griswold. 

(8)  Finance  and  Library:  Hon,  Benjamin  Le  Fevre,  Judge  A.  M. 
Craig. 

(9)  Final  Report  and  Selection  of  Orator  to  Address  the  Cadets  on  FVi- 
day,  June  5:  Senator  John  C.  Spooner,  Prof.  William  G.  Sumner,  Sen- 
ator D.  W.  Voorhees. 

The  recommendations  of  these  committees  are  incorporated  under 
corresponding  heads  of  this  report. 
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I._GONDITIONS  OF  ADMISSION  AND    DlSHISSAX. 

Under  the  act  of  Congress  one  naval  cadet  is  allowed  in  the  Acad 
for  every  Member  or  Delegate  of  the  House  of  Representatives,  one 
the  District  of  Colambia,  and  ten  at  large.    (Bev.  Stat.,  sec.  1513, 
act  of  Congress  approved  June  17,  1878.) 

There  are  at  present  325  Members  and  8  Delegates  in  the  Ho 
Representatives.    Allowing  one  cadet  in  the  Academy  for  each 
ber,  one  for  each  Delegate,  one  for  the  District  of  Columbia,  and  len 
large,  makes  the  number  of  cadets  allowed  at  the  Academy  344,  sb 
each  district  be  represented  as  contemplated  bj-  the  law. 

Section  1514,  Revised  Statutes,  provides  that  the  Secretary  of 
Navy  shall,  as  soon  after  the  5th  of  March  in  each  year  as  pa     >iei 
notify,  in  writing,  each  Member  and  Delegate  of  the  House  of  Re 
sentatives  of  any  vacancy  that  may  exist  in  his  district. 

The  nomination  of  a  candidate  to  fill  said  vacancy  shall  be  made  u] 
the  recommendation  of  the  Member  or  Delegate,  if  such  recommenaft- 
tion  is  made  by  the  1st  day  of  July  of  that  year;  but  if  it  is  not  i 
by  that  time,  the  Secretary  of  the  Navy  shall  fill  the  vacancy. 

The  candidate  allowed  for  the  District  of  Columbia,  and  all  the  can- 
didates appointed  at  large,  shall  be  selected  by  the  President. 

Under  the  statute,  candidates  nominated  before  the  15th  of  May,  in 
time  to  enable  them  to  reach  the  Academy,  are  required  to  present 
themselves  to  the  Superintendent  on  that  date  fcfr  examination  for  ad- 
mission; but  all  who  may  be  appointed  after  that  date  are  required  to 
appear  for  examination  in  the  month  of  September. 

The  effect  of  the  statute  as  it  now  stands  is  that  a  part  of  the  class 
each  year  is  admitted  in  May  and  a  part  in  September.  Upon  investi- 
gation, the  Board  find  that  the  practical  operation  of  this  practice  auder 
the  statute  is  detrimental  to  the  true  interests  of  the  cadets,  and  think 
that  a  change  of  the  law  in  this  regard  is  to  be  desired. 

A  mere  suggestion  would  seem  to  he  enough  to  show  the  injurioos 
effects  of  the  present  system.  It  will  be  remembered  that  a  craise  at 
sea  is  provided  for  the  cadets  each  summer,  beginning  early  in  Jane 
and  continued  until  Se])tember  1.  Those  who  are  admitted  in  Maj 
partici])ate  in  this  cruise,  become  familiar  with  the  sea,  and  secure 
valuable  practical  instruction  in  regard  to  the  management  of  a  ship, 
and  various  other  matters  relating  to  the  course  of  studj^  which  gives 
them  8ui>erior  advantages  in  the  study  of  the  books,  on  their  return  to 
the  Academy,  over  those  who  do  not  enter  until  September,  Thus,  a 
part  of  the  class  begin  the  course  of  instruction  in  the  Academy  with 
several  months'  valuable  instruction  in  advance  of  the  rest  of  the  class, 
which  i)l}ices  those  who  may  enter  in  Sei)tember  at  a  great  disadvan- 
tage in  jairsuing  their  studies,  which  they  may  never  overcome.  There 
are  other  reasons  why  this  system  should  not  be  continued  which  will 
readily  occur  to  any  person  who  may  give  the  subject  consideration; 
but  it  will  not  be  necessary  to  state  them.  The  Board  are  fully  satis- 
fied that  a  change  should  be  made,  and  to  meet  t\w.  difficulty  they  would 
suggest  that  a  candidate  for  admission  to  the  Naval  Academy  should  be 
appointed  at  least  one  year  before  a  vacancy  occurs,  as  is  done  in  the  ap- 
pointment of  cadets  to  the  Military  Academy,  under  section  1317,  Revised 
Statutes.  And  at  the  time  a  candidate  is  a))])ointed  the  Board  would 
also  recommend  that  an  alternate  should  be  named,  and  that  each 
should  be  notified  and  required  to  ai)pear  for  examination  in  May  next 
preceding  the  vacancy  in  June.  In  this  way  the  entire  class  may  be 
made  up  on  or  before  the  Ist  day  of  June  in  each  y     r,  start  togettier. 
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id  all  secure  the  benefit  of  the  summer  cruise  at  sea,  and  stand  upon 

]    trfect  equality  at  the  beginning  of  the  course.    If  the  candidate  was 

•iuted,  as  suggested,  one  year  in  advance  of  admission,  he  might 

re  ample  time  to  prepare  for  examination,  would  doubtless  be  much 

'  prepared,  and  would  not  be  likely  to  fail  on  examination,  as  often 

□rs  when  he  has  but  a  short  notice  of  his  appointment,  as  is  the  case 

the  present  system. 

xn  I'eerard  to  the  dismissal  of  cadets  from  the  Academy,  we  find,  upon 

investigation,  in  some  cases  when  a  cadet  has  been  dismissed  for  cause, 

or  allowed  to  resign  to  avoid  dismissal,  the  same  cadet  has  again  been 

appointed  by  the  Member  of  Congress  in  the  district  where  he  resides, 

and  in  this  manner  again  returned  to  the  Academy. 

It  is  apparent  that  no  school  can  be  successfully  managed  unless 
those  in  control  of  the  institution  have  the  authority  to  enforce  all  rules 
and  regulations  necessary  for  the  management  of  the  institution ;  and 
it  18  also  apparent  that  the  power  of  suspension  or  dismissal  is  among 
those  rules  which  may  or  ought  to  be  enforced.  But  when  the  power 
has  been  properlj^  exercised,  if  the  candidate  may  be  returned  the 
authority  to  discipline  is  gone,  and  practically  those  in  charge  are 
powerless  to  exercise  a  salutary  rule  or  regulation  which  is  absolutely 
necessary  in  order  to  manage  any  school.  We  are  of  opinion  that  here 
•  is  a  wrong  which  ought  to  be  corrected  by  proper  legislation.  In  our 
Judgment,  the  law  ought  to  be  so  amended  as  to  provide  in  all  cases, 
where  a  cadet  has  been  dismissed  for  cause,  or  allowed  to  resign  to 
avoid  a  dismissal  on  account  of  bad  conduct,  that  he  should  not  be 
eligible  thereafter  to  admission  to  the  Academy. 

There  is  perhaps  another  matter  upon  which  it  seems  proper  that 
something  should  be  said.  The  cadets  in  the  Military  Academy  at 
West  Point  are,  by  an  act  of  Congress,  designated  as  a  part  of  the 
Army;  but  this  Board  are  aware  of  no  statute  which  directly  pro- 
vides that  cadets  in  the  i^^aval  Academy  are  a  part  of  the  Navy.  No 
reason  is  perceived  why,  under  the  law,  the  cadets  at  the  Naval  Acad- 
emy should  not  occupy  the  same  position  to  the  Navy  that  the  cadets 
at  West  Point  do  to  the  Army.  One  is  a  school  jirovided  by  the  Gov- 
ernment for  the  education  of  cadets  for  the  Army,  while  the  other  is  an 
institution  established  by  the  Government  for  the  education  of  the 
cadets  for  the  Navy ;  and  as  to  powers  relating  to  the  discipline  of 
cadets,  they  should  be  both  placed  upon  the  same  ground.  The  cadets 
at  West  Point,  under  the  acts  of  Congress  being  a  part  of  the  Army, 
are  subject  to  courts- martial,  and  the  Board  are  of  the  opinion  that  if  a 
similar  act  was  i)assed  declaring  the  naval  cadets  to  be  a  part  of  the 
Navy,  all  rules  and  regulations  established  for  tlie  i)roper  government 
and  management  of  the  Naval  Academy  might  be  much  better  enforced, 
and  thus  the  Academy  might  be  improved  in  its  usefulness. 

II.— Subjects  of  Study  and  Standard  of  Scholarship. 

If  it  is  the  desire  of  the  Department  to  secure  a  thorough  and  satis- 
factory insj^ection  of  the  course  of  study  in  the  Academy,  it  would  be 
necessary  that  the  Board  charged  with  that  duty  should  visit  the  Acad- 
em3'  at  a  time  when  it  is  carrying  on  its  regular  routine  work,  and  should 
attend  the  section  room  exercises.    Under  the  actual  circumstances,  the 
•anl  have  had  recourse  to  the  following  means  of  informing  them- 
j     res:  They  have  examined  with  care  the  examination  questions,  which 
e  found  to  be  searching  and  sufficiently  numerous  and  severe 
I      knowledge  of  the  cadets.    They  have  also  read  a  number  of 
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the  papers  written  by  tlie  cadets  in  each  department,  and  have  satisfied 
themselves  that  the  standard  of  marking  is  high  and  severe.  They  have 
also  selected  the  papers  to  be  read  from  those  which  received  the  high- 
est marks  and  those  which  received  the  lowest,  in  order  to  obtain  a£edr 
judgment  of  the  attainments  of  the  whole  class. 

The  cadets  at  this  institution  need  to  acquire  a  great  number  and 
variety  of  practical  powers,  and  to  become  acquainted  with  a  number 
of  arts,  at  least  to  such  a  degree  as  to  be  able  to  give  intelligent  direo* 
tions  about  them  or  to  know  when  eflBcient  work  is  d<me  in  them.  In- 
struction and  practice  in  these  arts  necessarily  occupy  a  great  deal  of 
time,  and  must  be  taken  into  account  in  estimating  the  work  done  in 
the  course  of  study.  The  Board  have  observed  with  great  interest  and 
pleasure  that  the  cadets  acquire  high  skill  and  training,  which  makes 
them  very  eflBcient  men  for  any  service  which  the  country  may  reqidie 
of  them  In  their  profession.  With  these  arts  and  the  literary  acquire- 
ments to  which  the  examinations  bear  testimony,  the  time  must  be 
very  fully  occupied.  If  a  cadet  on  entering  is  only  able  to  pass,  the 
examination  prescribed  for  entrance,  it  does  not  seem  possible  that  he 
can  advanc/C  at  the  rate  which  the  course  assumes  and  demands. 
The  entrance  examination,  as  its  conditions  stand  on  the  books,  is 
far  below  that  of  the  ordinary  civil  colleges  and  technical  schoc 
This  fact  is  supposed  to  favor  a  certain  class  of  applicants;  1 
it  is  believed  that  any  such  opinion  is  founded  in  error,  and 
no  rejil  kindness  is  done,  probably  rather  the  contrary.  The  I  »a: 
therefore  believe  that  the  course  of  study  is  as  full  and  as  v»ri< 
as  it  is  i)ossible  to  make  it  within  a  four-year  limit.  It  is  as  strict 
and  eflt'ective  as  that  of  the  best  civil  institutions  with  which  the  Acad- 
emy would  i)roperly  be  compared.  It  could  not  probably  be  carried  oat 
in  its  present  scope  if  it  were  not  that  the  number  of  students  to  an  in- 
structor is,  on  an  average,  only  one- fourth  or  one-fifth  of  the  number  in 
the  largest  colleges.  The  Board  are  also  satisfied  that  the  marks  are 
carefully  determinwl  by  a  high  standard,  and  that  every  precaution  is 
taken  to  prevent  favoritism.  The  only  suggestion  which  the  Board 
would  make  for  consideration  is  whether  it  would  not  be  judicious  to 
provide  for  graduate  courses  after  the  sixth  year.  A  scheme  or  ph 
for  such  courses  might  be  invited  from  the  Academic  Board. 

III. — Grounds,  Buildings,  and  Sanitary  Condition. 

The  Hoard  have*  carefully  examined  all  the  buildings  devoted  to  public 
purposes  at  the  Naval  Academy,  and  while  commending  the  good  care 
taken  by  the  authorities  in  the  i)reservation  of  certain  of  these  build- 
ings, yet  cannot  forbear  exi)ressing  their  opinion  that  money  is  wasted 
which  is  bestowed  on  the  preservation  of  the  buildings  on  Stiibling 
Row,  known  as  the  Cadet  Old  Quarters  and  Old  Kecitation  Hall. 

The  Old  Quarters  from  building  one  to  nine  Stribling  Bow  are  in 
very  bad  condition  ,  the  foundations  have  settled,  the  walls  are  cracked, 
the  ceilings  are  falling,  the  wood-work  decayed,  and  the  brick-work 
crumbling. 

The  Ohl  RcM'itation  Hall  is  in  a  very  unsafe  and  critical  conditio      s 
walls  are  badly  cracked  from  foundation  to  roof,  and  in  some  plao 
bulged;   ceilings  are  cracked  and  window-frames   settled  and  out  %n 
plumb. 

The  i)aymaster's  storehouse  is  very  unsafe  and  decayed  in  every  par- 
ticular ;  ceilings  are  falling,  walls  settled  and  cracked,  wood-work  rott 
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rrot),  especially  lower-floor  joist,  and  in  places  the  roof  leaks  like  a 

1     quarters  occupied  by  the  cadets,  known  as  the  Upper  or  New 

cers,  are  not  large  enough  to  accommodate  all  the  cadets,  and  are 

oeariy  a  quarter  of  a  mile  from  the  Old  Quarters,  which  make.8  it  very 

iflconvenieut  for  the  cadets  and  injurious  to  disci  [dine. 

The  Board  recommend  that  new  quarters  be  erected  on  the  ground 

r  occupied  by  the  Old  Quarters  (a  group  of  three  buildings,  one  with 

wree  stories  and  two  with  four  stories  each),  and  that  a  mess-hall  and 

kit      n  be  erected  in  the  rear  of  and  separate  from  those  ])roposed  new 

ners,  as  it  has  been  found  that  the  odors  arising  from  the  kitchen  in 

basement  of  the  present  new  quarters  are  not  conducive  to  the  health 

comfort  of  the  cadets  occupying  those  quarters. 

1      Board  recommend  further  that  as  many  of  the  ofiicers  attached 

Dstmctors,  &c.,  to  the  cadets  are  obliged  to  rent  quarters  in  Annap- 

«      owing  to  the  present  insufficiency  of  quarters  for  their  use  in  the 

I       iemy,  the  present  new  quarters  be  remodeled  and  adapted  for  use 

as  maditional  quarters  for  officers,  professors,  and  others.    . 

The  Board  further  recommend  that  the  new  quarters  for  the  use  of 

Soperintendent  be  at  once  finished  for  occupancy,  as  each  year's 

(      lV  in  this  matter  adds  to  the  cost  to  the  Government. 

X     grounds  of  the  Academy-  are  kept  in  a  scrupulously  neat  and  orderly 

iidou,  and  reflect  much  credit  on  the  officer  in  charge  of  same.    This 

d  appearance  must  benefit  the  mind  and  senses  of  the  students,  and  is 

•1     y  way  calculated  to  do  them  good.    In  striking  contrast  with  the 

ng  view  from  the  front  windows  of  the  new  quarters  is  that  seen 

I        lae  rear  windows  of  the  same — rickety,  tumble-down  rookeries, 

y  streets,  and  general  unsightliness  on  the  one  hand,  and  a  garden 

lelight  on  the  other.    The  lands  occupied  by  these  rookeries,  amount- 

:  to  less  than  three  acres,  lie  between  the  present  western  limits  of 

me  Academy  and  the  Government  farm,  and  could  no  doubt  be  i)ur- 

chased  at  a  low  figure.     Sound  economy  and  a  desire  for  the  welfare  of 

the  Academy  demand  that  this  land  be  purchased  and   added  to  the 

Academy  grounds. 

Many  im[)rovements  have  been  made  to  the  Government  farm  ad- 
joining the  Academy;  a  sea-wall  (and  drive)  has  been  nearly  completed 
along  tlie  entire  shore  front  thereof,  the  hxnds  graded  and  adorned  with 
tretrs,  shrubberies,  &c.,  and  terraces  made  about  the  portion  of  the  farm 
known  as  the  Government  Cemetery. 
The  sanitary  condition  of  the  Academy  is  good. 

IV.— Seamanship,  Ordnance,  and  Navioation. 

The  Board  have  viewed  with  great  satisfaction  the  exercises  in  steam- 
fleet  maneuvers  and  seamanship,  as  witnessed  in  the  operation  of  a 
niature  fleet  consisting  of  eight  steam-launches,  which  moved  with 
gi       precision  in  difterent  lines  of  battle,  both  for  attack  and  defense. 
ioe  rather  obsolete  steamer  Wyoming  was  got  under  way  by  the 
ets,  including  the  not  altogether  pleasant  duty  of  firing  up  on  the 
o     ^rs  and  running  the  machinery  ;  and  exercises  were  had  in  sending 
ip  royal  yards,  making  sail,  reefing,  aud  furling,  all  of  which  was  per- 
med in  a  highly  satisfactory  manner,  showing  that  the  i)ractical  part 
•I  an  officer's  education  had  not  been  neglected.     The  wind  was  too 
^     it  for  the  Board  to  see  how  they  would  handle  a  ship  under  sail. 
^n  exhibition  was  then  had  of  target-practice  with  the  guns  manned 
rely  by  cadets.    The  exercises  were  entirely  satisfactory,  showing 
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great  proficiency  in  handling  the  guns  and  very  creditable  practice  at 
the  target,  distance  being  1,000  to  1,100  yards.  The  only  soarce  of  re- 
gret, if  any,  was  tliat  the  Board  did  not  see  a  boat  drill  by  landing 
field-guns  from  a  vessel  and  attacking  a  supposed  enemy  on  shore,  thai 
testing  efficiently  the  results  of  the  beautiful  drills  seen  on  land. 

There  is  little  to  be  said  on  the  subject  of  ordnance,  except  that  the 
Academy  ought  to  be  8upi)lied  with  sample  pieces  of  the  latest  and 
most  efl'ective  guns  that  have  been  adopted  by  our  Board  of  Ordnance. 
It  seems  useless  to  exercise  future  officers  with  old,  obsolete  guns  that 
they  may  never  see  in  use,  and  have  them  practically  ignorant  of  the 
management  and  power  of  modern  artillery.  The  Board  would  suggest 
that  the  Academy  be  at  once  furnished  with  a  Hotchkiss  2inch  gun, 
and  also  with  one  of  the  6inch  modern  steel  guns,  such  as  are  now  at 
the  Experimental  Battery  at  this  place. 

As  regards  the  seamanship  department,  a  great  want  is  felt  in  the 
almost  entire  absence  of  models  showing  how  iron  vessels  are  con- 
structed. A  full  su])ply  of  wooden  models,  showing  the  constructioo  of 
wooden  vessels  in  their  different  stages,  are  on  hand,  but  they  are  ut- 
terly useless.  What  is  wanted  now  are  working- models,  showing  in 
detail  the  construction  of  the  difl'erent  types  of  iron  vessels,  more  espe- 
cially  the  heavy  iron  clads.^ 

The  most  remarkable  need  of  the  Academy,  and,  in  the  opinion  of  the 
Board,  a  very  serious  one,  is  for  means  of  instruction  about  the  constme- 
Hon  of  modern  ships  of  war  of  various  classes.  The  Board  urge  that 
steps  be  taken  to  supi)ly  this  need.  Too  much  of  the  apparatus  of 
instruction  in  various  departments  is  out  of  date.  The  Department  of 
Construction  is  hardly  represented  at  all. 

V.—DisciPLiNE,  Drill,  Pra(;tical  Exercises,  &o. 

Under  the  administration  of  the  ])resent  Superintendent  and  his  ex- 
cellent corps  of  assistants,  the  discipline  of  the  Academy  has  reached 
its  highest  point  of  excellence,  notwithstanding  the  fact  of  the  imperfeot 
state  of  the  law  governing  the  Acjidemy.  If  naval  cadets  were  by  law 
made  a  part  of  the  Navy,  not  as  officers  but  as  a  pfirt  subject  to  the 
rules  and  regulations  governing  the  Navy;  or  if,  in  other  words,  they 
were  subject  to  trial  by  courts- martial  for  violations  of  the  rules  and 
regulations  of  the  Academy,  or  for  conduct  unbecoming  a  naval  cadet 
and  a  gentleman  as  has  been  suggested  already  under  I,  with  reference 
to  dismissal,  the  moral  effect  would  be  salutary,  the  Superintendent 
would  find  it  much  easier  to  maintain  discipline,  and  much  of  the  fHc- 
tion  (caused  by  lack  of  power  to  punish  by  sentence  of  court-martial 
would  vanish  instantly.  We  therefore  earnestly  recommend  that  the 
law  be  amended  as  above  suggested. 

For  some  time  the  ])ractice  of  credit  marks  for  good  conduct  1 
obtained,  and  the  best  possible  results  have  followed.    The  hope 
reward  ujore  than  offsets  the  natural  inclination  to  violate  rules,      la 
the  result  is  a  lii^rh  average  of  good  conduct  in  all  the  classes. 

The  inhuman,  disgraceful,  and  unmanly  practice  of  ** hazing"  S€ 
to  have  well  nigh  disap])eared  from  the  Academy,  and  the  faithful  a 
imi)artial  execution  of  the  law  in  that  regard  by  the  i)re8eut  Sup      a* 
tendent  cannot  be  too  highly  conunended. 

The  drills,  both  infantry  and  artillery,  exhibit  the  most  careful  t 
ing,  and  the  company  and  battalion  maneuvers  were  creditable  alike 
officers  and  cad(!ts. 

The  practical  exercises  consist  in  demonstrations  of  the  theoi 
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"teaght  from  the  books,  and  serve  to  strengthen  both  mind  and  body 
iknd  to  fasten  upon  the*  memory  indelibly  the  facts  necessary  to  be  re- 
membered. The  present  system  of  practical  exercises  has  developed  a 
l>rain  and  brawn  in  the  naval  cadets  peculiarly  fitting  them  for  officers 
who  are  to  command  ships  and  tight  battles.  ' 

The  administration  and  police  are  all  that  the  most  critical  could  ask, 
and  meet  the  unqualified  approval  of  the  Board. 

VI.— Steam,  Mathematics,  Physics,  and  Mechanics. 

The  course  in  steam-engineering  now  given  is  in  compliance  with  an 
act  of  Congress  approved  August  5,  1882.  Previous  to  this  time  there 
was  a  distinct  corps  of  cadet  engineers  whose  whole  time  was  de^voted 
to  the  study  of  steam-engineering  and  the  subjects  connected  there- 
with. Under  the  act  of  August  5,  1882,  the  above  distinctive  corps 
was  abolished  and  all  naval  cadets  now  take  the  same  course.  The 
Board,  while  recognizing  the  wisdom  of  this  change,  would  respect- 
fully urge  the  adoption  of  a  post-graduate  course  to  fit  more  thoroughly 
for  their  profession  those  cadets  who,  after  the  completion^of  their  six 
years' course,  become  engineers  in  the  service.  This  postgraduate 
course  is  unquestionably  necessary,  and  the  plan  would  entail  little  or 
-  no  extra  expense  on  the  Government. 

The  Board  find  the  course  of  study  pursued  by  the  cadets  under  their 
able  professors  and  instructors  as  thorough  as  the  time  the  cadets  can 
devote  to  the  subject  will  allow;  but  the  Board  cannot  too  urgently 
recommend  a  post-graduate  course  in  the  higher  branches  of  applied 
mathematics.  This  system  would,  it  appears  to  ns,  make  the  Naval 
Academy  one  of  the  best,  if  not  the  best,  institution  of  learning  in  the 
world. 

The  Board  find  the  Department  of  Physics  and  Chemistry  as  complete 
as  theoretical  and  practical  instruction  can  make  it;  but  they  rec- 
ommend that  the  present  appropriation  should  continue  from  year  to 
year,  so  that  this  department  may  be  able  to  give  the  best  instruction 
in  these  important  and  constantly  changing  sciences. 

VII. — English  Studies,  Modern  Languages,  and  Drawing. 

English  studies  include,  as  the  term  is  here  used,  history,  grammar, 
rhetoric,  naval  and  some  mercantile  law,  and  international  law.  The 
Board  have  felt  a  strong  interest  to  see  that  this  department  should  be 
fairly  developed,  for  it  is  the  one  which  might  be  most  easily  neglected 
in  an  institution  of  this  kind.  Examination  papers  are  not  careful  ex- 
ercises in  composition;  but  are  perhaps  as  fair  tests  as  more  set  rhetor- 
ical exercises  would  be.  The  papers  read  by  the  Board  include  various 
kinds  of  rhetorit^al  work,  descriptions  of  machinery,  statements  of  fact 
and  history,  argument,  statements  of  law  and  regulations.  The  papers 
read  would  compare  very  favorably  with  those  presented  by  a  college 
class.  The  drawing  exercises  which  were  examined  by  the  Board 
deserve  especial  commendation.  When  it  is  remembered  that  the 
young  man  who  makes  the  drawing  also  makes  the  pattern,  works  the 
metal,  fits  the  part  to  the  engine  of  a  steam-launch,  works  the  engine, 
manetvvers  the  boat  in  a  fleet  of  naval  steam-vessels,  lands  a  howitzer 
battery  and  fights  a  battle  with  it,  it  is  plain  that  few  young  men  enjoy 
such  opportunities  for  acquiring  valuable  powers  of  various  kinds  as 
the  young  men  at  this  institution. 
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VIII,-— Finance  and  Library, 

• 

The  Board  carefully  examined  the  methods  of  purchases  and  expendi' 
tures  in  the  several  departments  of  the  Academy  coming  under  the  head 
of  Buildings  and  Grounds,  and  highly  approve  the  economy  and  care 
exercised  in  this  department. 

In  like  manner  they  examined  the  mode  of  purchase  for  and  issue  to 
the  cadets  of  articles  of  outfit,  textbooks,  clothing,  &c.,  and  they  com- 
mend the  businesslike  manner  in  which  these  matters  are  conducted. 
The  cadets  obtain  the  benefit  of  wholesale  rates  on  all  their  purchases. 

The  accounts  of  the  cadets  are  kept  in  a  thoroughly  plain  and  com 
prehensive  manner. 

The  commissariat  of  the  Academy  is  well  conducted,  and  the  articles 
of  food  supplied  the  cadets  all  that  the  markets  of  Baltimore  and  Ad 
nai)olis  can  alibrd,  or  that  could  be  required  for  the  health  and  well 
being  of  young  gentlemen  of  their  age,  habits,  and  requirements. 

The  library  of  the  Academy  is  well  supplied  with  the  latest  scientifii 
and  professional  works  published,  both  foreign  and  domestic.  Its  con 
dition  is  excellent,  and  the  Board  recommeucl  that  Congress  be  arged  U 
continue,  and  enlarge  if  necessary,  the  usual  api)ropriation  made  for  it 
support. 

The  Board  at  their  meeting  on  June  5,  adopted  the  following  reso 
lution,  and  ordered  that  it  be  inserted  as  part  of  the  report  of  the  Board 

The  attention  of  the  Board  having  been  called  to  the  fact  that  th< 
Board  of  Visitors  in  June,  1883,  recommended  that  the  act  of  Auj 
5, 1882,  be  amended,  as  a  similar  act  in  relation  to  cadets  at  West  Poin 
has  been,  so  as  not  to  include  the  cadets  who  had  entered  the  seivia 
before  the  i)assage  of  said  act : 

Resolved^  That  we  concur  in  this  recommendation,  and  respectfoll;! 
renew  the  same  for  the  consideration  of  Congress. 

Hon.  John  li.  Thomas  and  Hon.  Benjamin  LeFevre  dissented,  anc 
asked  leave  to  make  a  minority  report  on  this  subject,  which 
granted. 


Very  respectfully, 


Hon.  William  C.  Whitney, 

Secretary  of  the  Navy. 


ORLANDO  M.  POB,  U.  S.  A. 
JOHN   R.  THOMAS, 

House  of  Representatives. 
BENJAMIN  O.  LeFEVRE, 

Hoicse  of  Representatives. 
JOHN  G.  BALLENTINE, 

House  of  Representatives. 
W.  G.  SlTMNEli, 

Neic  Haven^  Ct, 
JOHN   N.  A.  GRISWOLD, 

New  Vorlc,  N,  Y, 
WILLIAM  REED, 

Baltimore^  Md, 
JAMES  S.  GRINNELL, 

Greenfield^  Mass. 
A.  M.  CRAIG, 

Galesburg,  III. 


REPORT   OF   THE   SECRETARY    OF   THE   NAVY.  33 

REPORT  OF  THE  SUPERINTENDENT. 

United  States  Naval  Academy, 

Annapolis,  Md,,  October  13,  1885. 

i:  I  have  the  honor  to  report  that  the  prescribed  course  of  in- 
tion  has  been  carried  oat  during  the  past  year.  Thirty-six  cadets 
leted  the  four  years'  course  in  June  last,  six  passing  the  required 
ination  "with  distinction"  and  nineteen  "with  credit,"  and  were 
ed  from  the  Academy  to  perform  two  years'  service  afloat.  Twenty 
s  class  entered  the  Academy  as  cadet -midshipmen  and  sixteen  as 
•engineers. 

J  nsual  summer  practice  cruise-was  made  by  the  cadets  of  the  first, 
,  and  fourth  class,  in  the  sailing  practice-ship  Constellation, 
jopy  of  the  report  of  the  commanding  officer  of  the  Constellation 
losed,  marked  A. 

J  cadets  of  the  second  class  remained  at  the  Academy  during  the 
ler  months,  and  were  daily  instructed  practically  in  mechanical 
in  the  shops  of  the  department  of  steam-engineering;  they  were 
nstructed  practically  in  running  and  managing  steam-launches, 
^ing  boats  under  oars  and  under  sails,  sigpaling,  fleet  tactics  with 
ers,  howitzers  afloat,  target  practice  with  mortars,  machine  guns, 
howitzers,  and  great  guns. 

5  cadet  of  the  second  class  was  dismissed  in  September  for  hazing  a 
late  for  admission.  Other  cadets  were  engaged  intlie  affair,  but  suf- 
:  evidence  to  bring  them  to  trial  by  court  martial  was  not  obtained, 
essary  repairs  and  improvements  have  been  made  to  the  public 
ugs,  wharves,  and  grounds  as  far  as  practicable  during  the  year, 
ost  important  of  which  have  been  the  alteration  and  enlargement 
cadet  sick-quarters,  to  enable  the  medical  officers  to  isolate  cadets 
lay  have  contagious  diseases,  and  the  renewal  and  rearrangement 
t  of  the  system  of  drainage  of  the  Academy. 

:y-eignt  candidates  for  admission  presented  themselves  in  May 
in\  ninety-nine  in  September.  Of  this  number  seventy-four  failed 
5S  the  required  mental  examination  and  seventeen  were  rejected 
A'sical  defects. 

physical  defects  of  three  candidates  were  waived  by  tliQ  Navy  De- 
nt, and  one  candidate  who  failed  to  pass  the  physical  examina- 
aM   admitted  to  the  Academy  by  order  of  the  Navy  Department. 
of  the  candidates  who  presented  themselves  September  1,  and 
to  i)ass  the  required  mental  examinations  for  admission  were, 
r  of  the  Navy  Department,  reexamined  September  25,  in  the 
8  in  which  they  had  failed;    four  of  these  candidates  again 
lo  pass  the  required  mental  examinations. 

»  believed  that  the  short  notice  given  to  many  candidates  is  one 

5  principal  causes  of  the  failure  of  so  many  to  pass  the  required 

i\  examination  for  admission  to  the  Academy. 

I  records  of  the  Academy  show  that  during  the  years  1870  to  1885, 

re,  twenty-two  hundred  and  eighteen  candidates  have  presented 

lelves  for  examination  for  admission.     Of  this  number  one  hun- 

lud  eighty  were  rejected  for  physical  defects,  and  eight  hundred 

irenty-six  failed  to  pass  the  required  mental  examination.     One 

and  thirty-one  of  these  candidates  were  between  fourteen  and 

years  of  age,  three  hundred  and  ninety-seven  were  between 

I  sixteen  years  of  age,  seven  hundred  and  four  were  between 

Aiid  seventeen  years  of  age,  and  nine  hundred  and  eighty-six 

veen  seventeen  and  eighteen  years  of  age. 
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Of  those  between  fonrteen  and  fifteen  years  of  age  sixty-two  per  < 
passed  the  required  mental  examination,  of  those  between  fifteen 
sixteen  years  of  age  sixty  per  cent,  passed,  of  those  between  sixteen 
seventeen  years  of  age  sixty  per  cent,  passed,  and  of  those  bet^ 
seventeen  and  eighteen  years  of  age  only  fifty-seven  per  cent.  pa< 
It  is  recommended  that  permits  shall  be  issued  to  candidates  one 
in  advance  of  the  date  at  which  they  are  to  be  examined,  as  is  the 
with  candidates  forthe  Military  Academy  at  West  Point,  and  that  sec 
1614  of  the  Eevised  Statutes  be  modified  to  correspond  with  section  ] 
The  recommendation  made  in  the  last  annual  report  of  the  su^x 
tendent,  that  all  candidates  shall  report  for  examination  for  admiii 
on  the  15th  day  of  May  in  ea<5h  year,  is  renewed. 

For  some  years  past  two  or  more  vessels  have  been  used  for  the  j 
mer  practice  cruise  of  the  cadets,  but  only  one  vessel  was  available 
this  purpose  in  June  last,  the  practice-ship  Dale  having  been  found 
fit  for  such  service  by  a  board  of  offtcers  ordered  by  the  Departn 
and  no  vessel  having  been  furnished  to  take  her  place.  Fortune 
the  small  number  of  cadets  then  composing  the  first  and  fourth  clc 
enabled  all  to  be  carried  on  board  the  Constellation. 

The  number  of  cadets  to  go  on  the  next  practice  cruise  renders  it  m 
sary  that  a  ship  to  take  the  place  of  the  Dale  shall  be  fitted  for  a  prac 
ship  and  sent  to  the  Academy  by  May  next,    it  will  be  impossibl 
do  justice  to  the  cadets  and  to  give  them  the  required  instruction 
only  one  practice-ship. 

The  recommeudation  made  in  the  last  two  annual  reports  of  th< 
perintendent,  that  the  act  of  August  5, 1882,  be  so  modified  that  th 
lection  of  cadets  who  are  to  fill  vacancies  in  the  lower  grades  of  the 
and  Engineer  Corps  of  the  Navy  and  of  the  Marine  Corps  shall  be  n 
upon  the  comi)letiou  of  the  four  years'  course,  instead  of  upon  the  < 
pletion  of  the  tlix  years'  course,  is  renewed. 

Such  a  change  would  be  in  the  interests  of  economy-  and  efficiency, 
would  also  be  beneficial  to  the  cadets  to  be  discharged.  From  the 
erage  number  of  vacancies  occurring  each  year,  a  cadet  who  has  < 
pleted  his  four  years'  course  can  form  a  close  estimate  of  his  chanc 
getting  an  appointment  in  the  Navy.  Cadets  who  feel  that  there  i 
chance  of  their  receiving  an  appointment  take  little  or  no  interei 
their  duties  on  boaid  ship,  and  only  keep  themselves  up  in  professi* 
matters  sufficiently  to  i)ass  such  an  examination  at  the  end  of  the 
years  as  will  enable  them  to  be  honorably  discharged  and  to  rec 
one  year's  pay. 

The  class  of  cadets  that  completed  the  six  years' course  in  June  la 
the  first  class  that  completed  the  four  years'  course  after  the  passag 
the  act  of  August  5, 1882.  Forty  three  cadets  reported  for  examina 
and  twenty  of  them  failed  to  pass  the  required  written  examinat 
Of  those  who  failed  all  but  one  passed  upon  re-examiriation.  Twe 
six  of  this  class  were  honorably  discharged  and  one  was  allowed  t( 
sign.  Had  these  discharges  been  made  at  the  end  of  the  four  years' coi 
insteatl  of  at  the  end  of  the  six-years'course,  there  would  have  been  tsa 
to  the  Government  during  the  past  two  years  the  salaries  of  these  twe 
seven  catlets,  less  the  sahiries  of  the  cadets  that  would  have  been 
pointed  to  the  Academy  in  their  places,  amounting  to  $24,300, 
there  would  also  have  been  saved  the  traveling  expenses  of  these  twei 
seven  cadets  from  foreign  stations  to  Annai>olis,  six  of  whom  ha( 
travel  at  Government  expense  from  different  parts  of  the  European 
tion,  four  from  Asi)inwall,  four  from  the  South  Atlantic  station,  two  f 
the  Congo  Kiver,  three  from  the  Pacific  station,  and  seven  from  diflfei 
parts  of  the  Asiatic  station. 
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Yoor  atteutioD  is  respectfally  called  to  the  want  of  legislation,  so  far 
as  the  Naval  Academy  is  concerned,  upon  the  following  points : 

The  oath  to  be  taken  by  naval  cadets  when  admitted  to  the  JS'aval 
Academy. 
The  time  that  a  naval  cadet  may  be  required  to  serve. 
The  reappointment  of  a  naval  cadet  who  has  been  dismissed  from 
the  Naval  Academy. 

The  trial  of  a  naval  cadet  by  court-martial,  except  for  the  offense  of 
hazing. 

It  is  respectfully  recommended  that  laws  similar  to  those  prescribed 

for  the  Military  Academy  at  West  Point,  contained  in  sections  1320, 

1321, 1323,  1325,  and  1326  of  the  Revised  Statutes,  be  enacted  for  the 

government  of  the  Naval  Academy. 

I  inclose  herewith  a  statement  (marked  B)   showing  under  each 

6c  head  of  appropriation  lor  the  Naval  Academy  the  amounts 

»ropriated  and  expended  and  the  balance  unexpended  during  the 

]         year  ending  June  30,  1885. 

^  statement  (marked  0)  of  offers  for  supplies  and  service  made  dur- 
ing the  preceding  year. 

A  statement  (marked  D)  showing  the  amount  expendt^d  during  the 
preceding  fiscal  year  in  building,  repairing,  and  equipping  vessels  of 
tlie  Navy,  other  than  labor  performed  by  enlisted  men,  and  the  value 
of  articles  received,  expend^,  and  on  hand  for  this  purpose. 

There  are  no  civilians  employed  at  the  Naval  Academy  on  clerical 
daty  paid  from  the  appropriation,  "  pay  of  the  Navy.'' 
I  .am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  RAMSAY, 
Captain,  V.  S.  Navy^  SuperintendenU 


cruise  of  the  practice-ship  constellation, 

United  States  Practice  Ship  Constellation, 

Annapolis^  Md,.  August  27,  1885. 

Sir:  I  hi^ve  the  honor  to  submit  the  following  report  of  the  practice 
cruise  of  1885. 

The  Constellation  sailed  from  Annapolis  on  the  16th  June  with  the 
following  officers:  Commander  C.  L.  Huntington,  commanding;  Lieut. 
R.  R.  Ingersoll,  executive  officer;  Lieut.  G.  W.  Tyler,  navigator;  Lieut. 
E. B.  Barry,  watch  officer;  Lieut.  J.  W.  Danenliower,  watch  officer;  Lieut. 
BL  C.  Gearing,  watch  officer;  Ensign  J.  G.  Quinby,  watch  officer;  En- 
ngn  C.  S.  McClain,  watch  officer;  Ensign  R.  C.  Smith,  assistant  to  nav- 
igator; surgeon,  G.  A.  Bright;  [)assed  assistant  surgeon,  J.  W.  Steele; 
Paymaster  J.  P.  Loomis,  commissary;  chaplain,  A.  A.  McAlister. 
There  were  on  board  123  naval  cadets  and  a  crew  of  197  petty  officers, 
men,  and  marines,  and  others.     Six  additional  seamen  were  received 
t)oard  at  Hampton  Roads,  where  the  ship  arrived  on  the  18tli  June. 
mailed  from  Chesapeake  Bay  June  22,  and  cruised  between  latitudes 
N.  and  37^  N.,  and  as  far  east  as  longitude  72^  W..  until  July  12,  and 
u  saileilfor  Portsmouth,  N.  H.,  direct,  arriving  there  on  the  17th  »Taly. 
Commodore  Johnson  and  the  other  officers  of  the  navy-yard  offered 
»very  facility  for  viewing  the  various  departments  and  workshops,  and 
I  detail  of  cadets  under  charge  of  an  officer  was  sent  to  visit  some  point 
interest  every  day. 

the  31st  July  sailed  from  Portsmouth  for  the  cruising  ground  be- 
mentioned;  cruised  until  the  13th  August,  and  on  that  day  anchored 
liyiiD  Haven  Roads. 
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Sailed  for  Annapolis  August  17,  auchoriug  every  night  and  spending 
several  i)rofitable  days  at  the  mouth  of  the  Patuxent  River,  arriving  at 
the  U.  S.  Naval  Academy  August  27.  About  Nantucket  Shoals  and 
as  far  north  as  Cape  Ann  thick  weather  and  heavy  fogs  were  encoun- 
tered; otherwise  the  weather  was  ver\'  favorable. 

The  cadets  of  the  first  class  were  divided  into  two  parts,  one  for  duty 
as  junior  watch  officers  and  mates  of  decks,  and  the  other  as  seamen 
petty  officers.  The  parts  exchanged  duties  every  week.  Theothercadeti 
had  regular  stations  with  the  crew,  and  the  eight  yards  were  mannec 
chiefly  by  them.  Cadets  of  all  classes,  with  very  few  exceptions,  seemec 
fearless  aloft. 

The  cadets  have  received  the  following  practical  instruction  in  i 
manship:  ' 

Getting  under  way  and  coming  to  anchor  under  various  eircuin 
stances.  Loosing  and  furling,  and  making  and  shortening  sail.  Eeei 
ing  and  hoistiyg.  Shifting  topsails.  Shifting  fore-topsail,  as  in  chase 
Sending  down  light  yards  to  windward.  Sending  down  and  up  royal  ant 
top-giiUiint  yards  and  masts.  Sending  down  lower  yard  and  topmast 
Carrying  out  a  bower  anchor,  weight  6,000  pounds,  between  two  boats 
Boat  sailing.  Heaving  the  lead.  Knotting  and  splicing.  Signaling 
Tacking,  wearing,  box  hauling.  Making  up,  setting,  and  taking  in  stud 
ding  sails.  Man  overboard.  Hoisting  out  and  in  boats.  Placing  a  col 
lision  mat  under  bottom  of  the  ship.    Abandon  ship. 

Cadets  of  the  first  cliiss  were  all  given  opportunities  for  working  shi] 
as  oflicer  of  the  deck,  and  all  classes  were  required  to  submit  seaman 
ship  notes  every  week,  as,  for  instance: 

Subjects  for  note-books  for  the  week  ending  June  20,  1885. 

First  class. — Will  make  a  note  and  submit  on  Saturday  the  manne 
of  bringing  to  a  chain ;  heaving  up ;  catting  and  fishing  an  anchor  am 
securing  it  for  sea. 

Third  class. — All  standing  rigging;  manner  of  fitting  and  order  ii 
which  it  goes  over  mast-heads.    Sketch  a  lower  mast-head. 

Fourth  clasSj — Parts  of  the  ship:  masts,  yards,  and  sails;  name  th 
gear  of  a  toj)sail  and  deslrribe  its  use. 

In  navigation  cadets  of  the  third  class  received  instructioA  as  follows 

Day's  work,  great  circle,  middle  latitude,  and  mercator's  sailing 
Adjustment  of  the  sextant.  Longitude  by  time-sights  of  sun,  moon 
planets,  and  stars,  and  Sumner's  lines.  Latitude  by  meridian,  altitud 
of  sun,  moon,  and  stars,  s^-^'  method  by  sun  and  stars.  Versed  sin 
and  circum-meridian  method.  Ship's  position  by  twilight  observatio] 
of  two  stars,  and  by  cross-bearings  of  objects  on  shore.  Compass  erron 
Time  of  sunset  and  high  water.     Log  books. 

Target  practice  with  great  guns  was  had  every  Monday,  when  prac 
ticable,  and  the  cadets  were  instructed  in  plotting  the  fall  of  the  pro 
jectiles  on  a  vertical  i)lane  by  the  polar-distortion  diagrams  farnishe< 
by  the  Bureau  of  Ordnance. 

There  were  three  exercises  at  general  quarters  at  night. 

In  target  practice  the  firing  was  very  good,  showing  the  benefit  of  th 
progressive  instruction  received  at  the  Academy. 

In  addition  to  their  routine  ship  duties  the  officers  all  performed  thai 
duties  as  instructors  faithfully  and  well. 

The  health  ot  the  cadets  throughout  the  cruise  was  excellent,  daein 
great  measure  to  the  very  superior  mess  arrangements  of  the  commissar^ 
1  am,  sir,  very  respectfully,  your  obedient  servant, 

C.  L.  HUNTINGTON, 

Capt.  F.  M.  Eamsay,  Commander j  U.  8.  ^.,  Commamding. 

Superintendent  United  States  Naval  Academy, 
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B. — SlatemaU  of  lAt  appropriation  of  the  If  arat  Academy /or  the  JIaeal  j/ear  ending  June  30, 
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C.StaUwttni  of  offer*  for  mppties  and  service  for  theNamUAeadewf,  Mtnfe  during  IkeJIteal 
year  ending  June  30,  1885. 

[Bchedole  of  offers  for  sapptiee  toi  the  United  States  Naval  Academy,  under  adveitise- 

ment  June,  1884.] 
Coal: 

For  2,800  tons  Cnmberland  coal: 

The  Consolidation  Coal  Company,  at  (2.50  per  ton *f7,252  00 

Ehlen  Bros,  at  $3,04  per  tOD 8,612  00 

Black,  Sheridan  &  Wilson,  at  f  2. 05  per  ton , 8,260  00 

S.  M.  Hamilton  &  Co.,  at  (2.75  per  ton 7,773  00 

West  VirKiuia  Central  and  Fittabaieh  Railroad  Company,  at  (2.B5 

perton 8,134  00 

Bakei,  Whitelj  &  Co.,  at  (2.95  per  ton 8,260  00 

For  SOO  tons  anthracite  coal: 

J.  S.  M,  Basil,  at  (3.98  per  ton.- -._ "3,388  00 

Pot  600  tona  Newhnrg  Orrel,  or  Youghiogheny  gas  coal: 

Newbnn^Drrel  Coal  Company,  at  (4.15  per  ton •2,490  00 

8.  M.  Hamilton  &Co..  at  (4.29  per  ton 2,574  00 

Black.  Sheridan  &  Wilson,  at  (4.25  per  ton 2,550  00 

[Under  advertisement  of  September,  1864.] 
For  granite  coping  stone: 

W.  F.  Weller "980  00 

UcQenahan  &  Bro 1,100  00 

J.  E.  Sadler 3,245  00 

Berry  AMcFrederick 1,362  00 

[Under  advertisement  of  Febmary,  1885.] 
Lnmber: 

OttoI>at:er&  Co *452  00 

Samoel  Bums  &  Co 482  00 

Jos.  Thomas  &  Son - 502  00 

G.  F.Sloan  A  Bro - — 457  00 

Joa.  Tnmer .  514  00 

1 

MU.K,  Holtander&Co "875  97 

CUridge  &  Co 949  97 

--    R.  BUler 892  40 

Popplein,  jr 892  60 

•Accepted. 
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Paint-bmshes: 

J.  Bond  Carroll  &  Bro *flO 

W.  H.  H.  Bixler&Co. _ 11 

Hirshburg,  Hollander  &  Co t 11 

Cleaning  material: 

LoM  &  Packham -_ *8 

Load,  Claridge  &  Co ^ - •    9 

Brick: 

For  10,000  each,  arch,  paving,  and  dark  red: 

George  N.  Potee _ *31 

W.  H.  Classen 31 

trlass: 

Swindell  Bros - * 

G.  &  N.  Popplein,  jr 1 

W.  H.  H.  Bixler - 2 

Hirshburg,  Hollander  &  Co - ---  1 

Load,  Claridge&Co - 1 

Bar-iron  and  steel: 

C.  Wintemitzt&  Son *5 

J.  Register  &  Son.-- -- 5 

Hardware: 

Anderson  &  Ireland - — - *12 

W.  H.  H.  Bixler - 20 

Rosendale  cement,  lime,  plasterers'  hair,  &c. : 

Rassell,  Giese  &  Co *15 

G.  M.  Hay... - - - 15 

J.  S.  M.  Basil  &  Parlett 17 

S.  M.  Hamilton -- —  1^ 

W.  W.  Clarke  &  Son 16 

Portland  cement: 

Rassell,  Giese  &  Co - *13 

W.  H.  Classen&Co.-- - 13 

S.  M.  Hamilton - -- -  14 

W.  W.  Clark  &  Son - 13 

Stone  coping: 

McClenahan  Bros *27 

Myers  &  Keifer _ 5^ 

W.  F.  Weller .-- 29 

Light  bailder's  stone: 

McClenahan  Bros *34 

Rabble  bailding  stone: 

McClenahan  Bros - - *24 

Myers  &  Keifer 2^ 

Gas,  steam,  and  water  pipe,  and  fitting: 

J.  Register  &  Son -_  *76 

T.  C.  BaAshor&Co H(] 

Crook,  Horner  &  Co 166 

[Under  reqaisition  No.  9,  1884.] 

Cocoa  mate: 

Lyon,  Hall&Co *$1 

JohnTiirnbull... 1 

Lord  &  Packham 1 

[Under  reqaisition  No.  22.] 

Heavy  wrought-iron  pipe  and  fittings: 

T.  C.  Basshor&Co - *9 

C.  Y.  Davidson  &  Co 9 

J.  Register  &  Son 9 

For  fish- trap  for  water-main,  as  per  drawing  and  specification: 

Caroline  Iron  Works *18 

James  Bates 25 

*  Accepted.  t  Only  a  partial  bid. 
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[Under  requisition  No.  25.] 

Hoilding  gravel: 

Washington  White perhushel-.  $0  12J 

Washington  White,  per  hiAhel do *10 

D.  J.  Sanders - do 12 

•  [Under  requisition  No.  27.] 

Baltimore  kitcheners: 

W.  H.  F.  Wilson  &  Son - - —  *90  00 

Hutchinson  Bros _ - 90  00 

Bartlett,  HaywardA  Ck> -_ 100  00 

[Under  requisition  No.  29.  ] 

Oronnd  glass: 

Baker  Bros.  &  Co _ .- —  45  00 

Hirshburg,  Hollander  &  Co - -.  *42  50 

George  &N.  Pppplein,  jr _ _-  52  50 

[Under  requisition  No.  30.] 

Dreased  lumber: 

OttoDuker&Co - *43  47 

Jos.  Thomas  &  Son - .._  48  68 

[Under  requisition  No.  31.] 

Sheepskins: 

George  Appold  &  Sons _--  *2  75 

TTumed  c^ar  posts: 

Jos.  Thomas  &  Son each..  *1  50 

Samuel  Bums  &  Co _ do 3  00 

Otto  Duker  &  Co  .._ do 2  75 

Pew  ends  for  chapel : 

Jos.  Thomas  &  Son  _ - ...^ *22  00 

[Under  requisition  No.  32.] 

<7a8  fixtures  for  chapel: 

C.  Y.  Davidson*  Co.. *492  00 

[Under  requisition  No.  34.] 

Adjustable  drawing-tables  (patent): 

The  Washburn  Machine  Shop each..  *8  00 

[Under  requisition  No.  35.  ] 

Bath-tub: 

J.  RegisterA  Son *16  50 

T.  C.  Basshor&Co 17  75 

C.  Y.  Davidson  &  Co __ 20  00 

'Glass  for  library  windows: 

Swindell  Bros  ._ „ _ *36  59 

Baker  Bros.  &  Co _ 39  50 

Hirshburg,  Hollander  &  Co _ 43  69 

[Under  requisition  No.  36.] 

-Cements: 

W.  Wirt  aarke  &  Son *114  00 

Russell,  Giese&Co _ _._  119  10 

J.  S.  M.  Basil  &  Parlett.*. 123  90 

Pine  wood: 

John  Kealy _.. _ percord..  *3  40 

J.  S.  M.  Basil  &  Parlett .._ .do 3  50 

JohnB.  Flood _ do 3  50 

J.  S.  M.  Basil _ .- do 3  47 

Oats: 

Mahool  &  Probest ....per  bushel..  *40 

H.  B.  Myers do 42 

J.  8.  M.  Basil  &  Partett do 40 

John  Kealy do 41J 

*  Accepted. 
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D. — Statement  showing  the  amount  expended  during  the  fiscal  year  ending  June  30, 188 
building  J  repairing  ^  and  equipping  vessels  of  the  Navy  other  than  labor  performed  by  enl 
men,  and  the  value  of  articles  received,  expended,  arid  on  hand  for  this  purpose. 

Expended  for  wages  of  mechanics  and  laborers $26 

Expended  in  receiving  and  securing  stores  and  materials  for  this  parpose \ 

Expended  for  the  purchase  of  material  and  stores  for  this  purpose 57 

Cost  or  estimated  value  of  stores  on  hand  under  this  appropriation  June  30, 

1884 36, 

Cost  or  estimated  value  of  articles  received 14,  c»i 

Cost  or  estimated  value  of  articles  expended 14,90» 

Cost  or  estimated  value  of  articles  belonging  to  this  appropriation  on  h&nd 

June  30, 1885 _._ ._ 36,57 

Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1 

by  the  United  States  Naval  Academy. 


Detailed  objects  of  expenditure,  and  explanactions. 


Naval  Acadkmy. 

FOR  pay  of  PBOFB8BOBS  AND  OTHERS. 

One  professor  of  mathematics  and  one  of  chemistry,  at  $2,500  each  (March 

3,1885) f 

Three  professors  (assistants)  namely:  One  of  physics,  one  of  French  and 
Spanish,  and  one  of  English  studies,  history,  and  law,  at  $2,200  each 

(same  act) 

Four  assistant  professors,  namely :  Three  of  French  and  one  of  draw- 
ing, at  $1,800  each  (same  act) 

One  sword-master,  at  $1,500,  and  two  assistants,  at  $1 ,000  each  (same  act).. 

One  boxing-master  and  gymnast,  at  $1,200  (same  act) 

One  assistant  librarian,  at  $1,400  (same  act) 

One  secretary  of  the  Naval  Academy,  at  $1,800  (same  act) 

Three  clerks  to  the  superintendent,  at  $1,200,  $1,000,  and  $800  respectr 

Ively  (same  act) 

One  clerk  to  commandant  of  cadets,  at  $1,200  (same  act) 

One  clerk  to  paymaster,  at  $1,000  (same  act) 

One  dentist,  at$l,600  (same  act) , 

One  baker,  at  $(800  (same  act) « 

One  mechanic  in  department  of  physics  and  chemistry,  at  $730  (same 

act) 

One  cook,  at  $325.50  (same  act) 

One  messenger  to  superintendent,  at  $600  (same  act) 

One  armorer,  at  $529.50  (same  act) 

One  gunner's  mate,  at  $469.50  (same  act) 

One  quarter-jpinner,  at  $409. 50  (same  act) 

One  cockswam,  at  $469.50  (same  act) .... 

One  seaman  in  department  of  seamanship,  $349.50  (March  8,1885) 

One  attendant  in  the  department  of  astronomy,  and  one  in  the  depart- 
ment of  physics  and  chemistry,  at  $300 each  (same  act) 

Six  attendants  at  recitation  rooms,  library,  store,  chapel,  and  offices,  at 

$240  each  (same  act) 

One  band-master,  at$528  (same  act) 

Twenty-one  flrst-class  musicians,  at  $348  each  (same  act) , 

Seven  second-class  musicians,  at  $300  each  (same  act) 

For  additional  pay  to  second  and  third  clerks  to  su]>crintendent,  at 

$200  each  (submitted) , 

(This  recommendation  is  made  that  the  second  and  4<hird  clerks 
to  the  superintendent  may  receive  pay  commensurate  with  their 
duties.) 

For  one  assistant  in  library,  $750  (submitted) , 

(The  increased  size  of  the  librar>'  and  its  annual  increase  require 
the  daily  services  of  an  assistant.) 
For  additional  pay  to  mechanic  in  the  department  of  physicsand  chem- 
istry, that  he  may  be  paid  at  the  rate  of  $3  per  day  (submitted) 

(The  man  filling  this  position  must  be  a  skilled  mechanic  and  in- 
strument-maker.) 

For  one  letter-carrier,  at  $2  per  day  (submitted) 

(There  is  no  free  delivery  in  Annapolis.  It  requires  the  daily  serv- 
ices of  one  man  to  obtain,  post,  and  deliver  the  mail  matter  of  the 
officers,  instructors,  cadets,  and  enlisted  men  at  the  Academy.  This 
service  has  been  performed  for  the  past  thirty  years  by  a  laborer.) 

*  Accepted. 
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Gold-leaf  and  dryer: 

G.&N.  Popplein,  jr *flO  26 

Hirehburg,  HoUander  &  Co_ _. _ _..  12  00 

[Under  requisition  No.  7,  1885.] 
Globes  for  gas-fixtares: 

Cornelius&Co 1 *30  00 

C.  Y.  Davidson  &  Ck> .^ 36  00 

[Under  requisition  No.  11.] 
CompoeitioD  nails: 

Cumberland,  Dngan  &  Ck> _._ *38  36 

Anderson  &  Ireland 41  00 

[Under  requisition  No.  25.] 

Bath-boilers: 

J.  Register  &  Son -._ *18  80 

Crook,  Homer  &Co ^ 18  81 

Oak  lumber: 

OttoDnker&Co -. *32  00 

Samuel  Bums  &  Co _ 32  00 

Jos.  Thomas&Son 36  00 

[Under  requisition  No.  26.] 
Tin-plate: 

Keen&  Haggerty _ *53  99 

WUliam  Fuller  &  Co... 54  60 

E.L.  Parker&Co _ 59  06 

[Under  requisition  No.  34.  ] 
BdldinjiC  gravel: 

S.  P.  Kelly per  1,000  bushels..  *40  00 

G.  O.  Ward do 50  00 

L.  A.  Shores _ do 60  00 

H.  Campbell _ ...do 60  00 

T.  H.  Ward do 77  50 

W.  WTiite do 70  00 

T.  Kelly do 60  00 

[Under  requisition  No.  35.] 
ID  roofing: 

W.  H.  F.  Wilson&Son *29  00 

J.  H.  League&Son 31  00 

[Under  requisition  No.  42.] 
ling  dirt: 

John  T.  Bishop _ __. per  cart-load. _  *09 

A.  Meyett ^ do 20 

Dg  sod: 

.lohn  T.  Bishop per  cart-load  _.  *20 

A.  Meyett do 30 

[Under  requisition  No.  45.] 
ticks: 

George  N.  Potee *1,275  00 

H.  W.  Classen&Co 1,312  50 

^•ork  for  sick-quarters,  as  per  specifications  of  architect: 

v>tto  Duker&Co *377  80 

Jos.  Thomas&Son _.         382  85 

er: 

vtto  Duker&Co . *890  17 

Samuel  Bums  &  Co 914  27 

Jos.  Thomas&Son 1,137  60 

work: 

Gault  &Son *323  63 

«.  B.  Hanna-- 378  75 

[Under  requisition  No.  47.] 

for  boiler  fronts: 

a  Bates perpound..  *02 

H-  v/.  Larrabee&  Co do 02  J 

*  Accepted. 
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D, — Slaiemeni  skoaing  tJte  amount  expended  during  the  Jiacal  jiear  endiiig  June  30, 188Gt  ia 
building,  repairing,  and  equipping  ve»ael»  of  the  Kai'y  other  tAan  labor  performed  bf  enliwtei 
men,  and  the  value  of  nrHdeii  received,  expended,  and  on  hand  for  Hit  purpose. 

Expended  Tor  wages  or  mecbanics  and  laborerH 9260  CT 

Expended  in  TeceiTing  and  seen  ring  stores  and  materials  for  this  poipoM —  6  35 

Expended  for  the  porchase  of  material  end  aiorea  for  this  purpose ff77  43 

Cost  or  estimated  valne  of  stores  on  hand  nnder  this  appnipnation  Jone  30, 

1884 36,825  19 

Cost  or  estimated  valne  of  articles  received 14,813  W 

Cost  or  estimated  value  of  articles  expended 14,900  80 

Cost  or  estimated  value  of  articles  belonging  to  this  appropriation  on  liand 

.Tnne30, 1885 36,637  04 
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(The  man  flIlW  thlK  piialliun  n>n>.l  lie  a  skilled  incclianio  ai: 


wrvlce  haa  lieen  performed  for  the  past  thirty  yean  by  a 


K.OODO 
0,6000 


- — _ _;  iicatnanHhlp,t»ejlO  (HBnh8,imB) 

idant  Inlbedepartniuntofaatronomr.aadnnB  In  thcdepait-  ' 

'■•liyidMBndcliemliary.alSnOeanhtHanwHPt) 

>IH  at  rMilBtlon  ruoma,  libruy.  elore,  ohapel,  and  olHaeB,  at  , 
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Ettimala  of  apprvpriatUmt  nq»ired  for  the  laviee  of  the  JUeal  gear,  <£c.— Continued. 


sn 


^f^liffcd  |4)  clothe,  feed,  and  lodge  thtfmielvei,  and 
otuim  uu  vu  uu  AZO  par  mohth.) 
r«  oDF  meawaeer  to  CDIonwDduit  of  cadsta.  mt  t2S  per  monlli  (submib- 


■engcr  la  abeolDlcIf  lu 


he  watch  and  wcishEr. 
gas  andtitauii-beallng 


naii  of  jolnera,  oiw  foreman  of  imli 
Of  linnrr.one  gae-atter.ikild  oiia  h 


day  eoofafaame  aot)  ,.„,.......,. 


«l-«n  ILI  »1.M>  p«r  ,' 
0»Lahcir«r.IOBUpcii 

T««ilr'«rvi"' 


drtxand  puliliEbuildinp.  Ht  S!0  ]icr  monlhcoGh  leitme  aotl.  .. 


fvritflA  labnr«n  to ktep  in  ordpri>iil  'i'  ;;i..iiil<j-  .i:  -I  J^i  perdHyeacb  ! 

-  Tlioic  piwiiYonV  hliVe 'bwii '  (i Vied  by  enVi's  U 
Srpirmher.  ISS,  when  the  allowanoe  of  enlisted  men  lo  the  alilpa 
alttw  Acadctiiy  wu  reduced,  and  thnie  ciicht  men  were  diHhaved 
bf  nrder  of  Ihi'  <.'h)rf  of  the  Bureau  of  Ekiutpment  and  Recruiting, 


yJaitera  of  naval  csdeU  and  public  buildin^.al  K  r 

(The*e  men  arc  obliged  tociolhe,fee<l,  and  luiU[«tt 
eamuit  do  so  on  t20  per  monlh.) 
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Estimates  of  appropriaUons  required  for  the  service  of  the  fiscal  year,  dfcc. — Continai 


Detailed  objects  of  expenditure,  and  explanations. 


FOB  PAY  OP  THK  EMPLOY^  IN  DEPABTMKNT  OF  STBAM-ENOIKSEBINO. 

One  master  machinist,  one  boiler-maker,  and  one  pattern-maker,  at  $3.50 

per  day  each  (March  3, 1885) 

Two  machinists  and  one  blacksmith,  at  SB.50  per  day  each  (same  act) 

Four  laborers,  at  $1.50  per  day  each  (same  act) 

For  additional  pay  to  one  master  machinist,  that  he  may  be  pitid  at  the 

rat«  of  $4  per  day  (submitted) 

(The  master  machinist  in  the  department  of  steam-engineering:  is 
required  to  do  the  duty  of  foreman  of  the  machine-shop,  to  assist 
in  the  practical  instruction  of  the  naval  cadets  in  that  department, 
and  to  make  the  necessary  repairs  to  the  engines  and  boilers  of  the 
vessels  and  launches.) 
For  one  master  machinist  for  eleven  days  (extra  time),  at  $4  per  day 

(submitted) 

For  one  boiler-maker  and  one  pattern-maker  for  eleven  days  (extra 

time),  at  $3.50  per  day  each  (submitted) 

For  two  machinists  and  one  blacksmith  for  eleven  days  (extra  time),  at 

$2.50  per  day  each  (submitted) 

For  four  laborers  for  eleven  days  (extra  time),  at  $1.50  per  day  each 

(submitted) 

(Durincr  eighty-five  days  of  the  year  the  practical  instruction  of 
the  navGU  cadets  in  steam  and  machinery  makes  it  necessary  for 
the  employes  of  the  Department  of  Steam-Engineering  to  work  two 
hours  more  per  day  than  the  period  prescribed  by  section  3738,  Re- 
vised Statutes.    This  extra  time  is,equal  to  eleven  working  days.) 

For  one  molder,  at  $2.50  per  day  (submitted) 

(The  services  of  a  molder  are  necessary;  one  has  been  allowed, 
except  during  the  past  three  years.) 


For  necessary  repairs  of  public  buildings,  pavements,  wharves,  and 
walls  inclosing  the  grounds  of  the  Naval  Academy,  and  for  improve- 
ments, repairs,  and  furniture  and  fixtures  (same  act) 

For  fuel  for  heating  and  lighting  the  Academy  and  school-ships  (same 
act) 

FOB  COirriNOEITT  EXPENSES— NAVAL  ACADEMY. 

For  purchase  of  books  for  the  library  (March  3,1885) 

For  stationery,  blank-books,  models,  maps,  and  for  text-books  for  use 
of  instructors  (same  act) 

For  expenses  of  the  Board  of  Visitors  to  the  Naval  Academy  (same  act).. 

For  additional  expenses  of  the  Board  of  Visitors  to  the  Naval  Academy 

(submitted) 

(The  amount  appropriated  for  the  expenses  of  the  Board  of  Visit- 
ors for  the  fiscal  years  ending  June  30. 1884  and  1885,  was  sufficient 
for  the  maintenance  of  the  Board  while  at  the  Academy,  but  was 
not  sufficient  to  meet  that  expense  and  the  mileage  of  the  Visitors 
from  and  to  their  homes.  The  mileage  of  the  ten  members  of  the 
Board  of  Visitors  present  in  1883  was  $1 ,317.84.  The  other  two  mem- 
bers of  the  Board  were  not  present,  and  drew  no  mileage.  The 
mileage  of  the  nine  members  of  the  Board  of  Visitors  present  in 
1886  was  $796.48.  The  other  three  members  of  the  Board  were  not 
present,  and  drew  no  mileage.) 


$3,286  60 
2,847  60 
2,034  00 

166  60 


44  00 
77  00 
82  60 
66  00 


782  60 


8,876  60 

r 

21,000  00 

21 

17,000  00 

17 

2,000  00 

2 

2,000  00 

2 

1,500  00 

1,000  00 

2,500  00 


For  purchase  of  chemicals,  apparatus,  and  instruments  in  the  depart  > 

ment  of  physics  and  chemistry,  and  for  repairs  of  the  same  (same  act)..'  2, 500  00 
For  purchiise  of  gas  and  steam  machinery,  steam  pipe  and  fittings,  ' 
rent  of  buildings  for  the  use  of  the  Academy,  freight,  cartage,  water, 
music,  musical  and  astronomical  instruments,  uniforms  for  the  bands-  \ 
men,  telegraphing,  for  feed  and  maintenance  of  teams,  for  current  < 
expenses  and  repairs  of  ail  kinds,  and  for  incidental  labor  and  ex- 
penses not  applicable  to  any  other  appropriation  (same  act) 34,600  00 

For  stores  in  the  department  of  steam-engineering  (same  act) 800  00 

For  materials  for  repairs  in  steam-machinery  (same  act) 1,000  00 

For  construction  of  a  new  set  of  quarters  for  cadets  capable  of  accom- 
modating three  hundred  cadets :  to  be  built  in  accordance  with  gen-  ' 
eral  plan  submitted  to  the  Navy  Department  Juno  16, 1884  (submit-  i 
ted) 120,000  00 
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■  tAe  terviee  of  Me  jbcol  jreor,  Sc. — CoDUna«d. 
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m 
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fprol                 d    the 
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any.  blank  booka,  maps,  Ac. 

2.000  00 
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».  C,  WHimBY, 
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Va.  6.— BVREAU  OF  TABBB  AND  SOCKS. 

Bureau  of  Yards  and  Docks, 

Navy  Department, 
WoBhington,  D.  C,  October  13, 1886. 

SiB:  Tbe  following  report  of  the  work  done  under  the  cognizance  of 
this  Bureau  for  the  fiscal  yearendiag  June 30, 1885,  accompanied  by  (u 
part  of  this  report)  detailed  statemeuts  of  tbe  expenditures,  and  the 
estimates  in  tabular  form  from  the  commandauts  of  navy-yards  for  the 
fiscal  year  ending  June  30, 1837,  is  herewith  submitted. 

These  statements  show  a  gross  amount  estimated  for  from  the  Davy- 
yards  as  follows : 

ImprOTeraents - f7,  830, 631  91 

Kepsiirs  and  preservation _..    1,224,  800  63 

Naval  Asylum _ _ 96.661  00 

Civil  cBtabliMhraent 44,008  00 

GeDer^  imiiuteuance 470,708  tt 

Grand  total 9,866,  608  «! 

The  aiiiouut  to  be  expended  upon  yards  and  stations  will  depend 
largely  upon  the  policy  which  Congress  may  decide  upon  with  regard 
to  them. 

In  order  that  the  matter  may  be  fairly  before  it,  I  estimate  for  certaia 
desirable  improvements  in  addition  to  the  necessary  expenditures  for 
repairs  and  preservation  and  maintenance. 

The  estimates  of  the  Bureau  are  summarized  as  follows: 

For  support  of  Barean  of  Yards  and  Docks $11,060  0* 

Fur  general  niaint«nance  and  contingent 340,000  00 

For  support  of  Naval  Axylum 96,661  00 

For  repaira  and  preservatiou SOD,  000  00 

For  improvenientH  at  navy-yiirils.._ 3,768,  337  41 

For  civil  etitahtiahment _ _ 68,760  44 

Total 5,086,757  8ft 

The  following  tabulated  statements  show  tbe  amonnta  expended  and 
estimates  by  the  several  uavy-yards  and  stations  and  the  Naval  Amj- 
1am,  under  the  principal  heads  of  improvements,  repairs  and  ]>reserv»- 
tion,  Naval  Asylum  (support  of  beneficiaries),  civil  establlshmeut,  gen- 
ei'iil  maintenance,  and  contingent,  viz: 

No.  1. — Hiport  n/  expenditarei  at  iinc^s/anlg  awl  alatioas  ami  Narnl  AmfluM  for  Ue  fear 
ending  June  30,  1885. 
APrnopRiATioNS. 


nlu-     iiHvv-  entnbKsb-: 
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Ho.  4.  — Detailed  report  of  eocpenditures  under  /  ^closed  navy-yards* '  received  from  yards  during 

the  fiscal  year  ending  June  30,  1885. 


Object. 


REPAIRS  AND  PRESERVATION. 


baildingfl , 

OfBoen*  quarters 

Wbarves,  bridges,  landings,  and  boats. 

Water  and  gasworks 

Miscellaneous  repairs 


Total .• 

GENERAL  MAINTENANCE. 

Inoklental  labor  not  chargeable  to  other  appropriations.. 
Total 


Boston. 


$66  31 
52  44 
18  42 
80  29 
87  26 


254  71 


Pensacola. 


$22  74 


22  74 


46  73 


69  47 


Total. 


$66  81 
52  44 
18  42 
80  29 
09  99 


277  46 


46  78 


324  IB 


No.  6. — Estimates  received  from  navy-yards  and  Naval  Asylum  for  the  fiscal  year  ending 

June  30, 1887. 


APPROPRIATIONS. 


Yards  and  stations. 

Yard  improve- 
ments. 

Repairs  and 
preserva- 
tion. 

General  main- 
tenance. 

Civil  esUb- 
lishment. 

1 

Total. 

Portsmouth.  N.  H 

$9,500  00 
2,852,521  30 

$87,000  00 

240,569  85 

1,200  00 

531,185  80 

69,282  56 

54,250  00 

$51,340  00 

74,800  00 

5,650  00 

129,400  00 
44,807  76 
40. 915  00 

$3,400  00 
7,256  25 

$151,240  00 

8,175,147  40 

6,860  00 

1,906.721  90 

1,660,156  78 

215,593  26 

1,692,576  82 

47,459  92 

661,558  54 

1  000  00 

Boston.  Ma8S 

IV^ew  London,  Conn 

Kew  York.  N.  Y 

1,239,635  50 

1,536,366  42 

116.711  00 

1,M5,116  92 

6,600  00 
9,700  00 
3,717  25 
5,334  50 
1,200  00 
6,900  00 

JjOBftue  Island,  Pa 

WaMiington,  U.  U 

Norfolk,  Va 

92,124  90               50,000  00 
31,886  10               14.  .773  82 

Pensacola.  Fla 

Marc  Inland,  Cal 

Sackett's  Harbor,  N.  Y 

''W,206  90 

101, 162  79 

1,000  00 

14,629  70 

56,234  85 

Key  West,  Fla 

15,000  00 
96,661  00 
18,519  87 

2,896  00 

32.627  70 

Ifaval  Asylum,  Pa 

96,661  00 
19,206  81 

Port  Royal,  8.  C 

308  94 

377  50 

Total  

7,927,292  91 

1,224,600  63 

470,796  93 

44,008  00 

9,666,696  47 

No.  6. — Detailed  estvAvates  from  yards  and  stations  for  works  of  improvement  for  the  fiscal 

year  ending  June  30,  1887. 


Yards,  stations,  and  objects. 


PORTSMOUTH,  N.  H. 


For  cleaning  three  ponds. 

For  proposed  reservoir 

For  piping 


BOSTON,  MASS. 

For  iron-plater's  shop^ t      120,713  89 


Estimates. 


$3,000  00 

6,000  00 

500  00 


TotaL 


$9.600  00 


For  water*pipes 

For  carV-shea 

For  erecting  and  copper  shop 

For  paving  and  gradmg 

For  noating-gat<»,  dry-dock  Hron) 

For  offlcera'  quarters,  L,  M,  N,  and  O.. 

For  rebuilding  wliarv«» 

For  additional  dry-docks 


NEW  YORK,  N.  Y, 

For  general  storehouse  for  yards  and  docks. 

For  general  paint  and  oil  storehouse 

For  boiler-shop  wing  to  machine-shop 

For  repairs  to  dry -dock 

For  repairs  to  cob-dock 

For  one  timber  dry -dock 

Fliw  beef  and  pork  packing-house 


49,607  00 
10  408  45 
39,864  90 
43  109  40 
:W,  762  88 
28,610  00 
74,214  78 
2, 455, 200  00 


6141  NAVY 


84, 752  00 

53,491  50 

73.000  00 

125,000  00 

255,750  00 

600,  (XX)  00 

47,642  00 


2,852,621  80 


1,28$,  686  60 
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No.  6. — Detailed  esHmateafrom  yards  and  stations  for  works  of  improvement^  &c. — O 


Yards,  stations,  and  objects. 


LEAGUB  ISLAND,  PA. 


For  storehouse  for  ordnance 

For  storehouse  for  provisions  and  clothing 

For  storehouse  for  equipment  and  recruiting 

For  office  building  for  yard  paymaster 

For  office  building  for  medicine  and  surgery 

Eor  office  building  for  commandant i..'. 

For  dwellings  B  and  C 

For  dwellings  Dand  E 

For  landing-wharf  foot  of  Fifteenth  street  (dimensions,  75  by  400  feet). 

For  dredging  and  filling  in 

For  timber  dry-dock  (525  f^et  by  118  feet  4  inches  by  33  feet  8  inches) 


WASHINGTON,  D.  C. 


For  new  ordnance  machine-shop , 

For  extension  of  yard  wall  through  marsh. 


NORFOLK,  VA. 

For  dry-dock 

For  dry-dock  pumps , 

For  extension  of  quay  wall 

For  railroad  extension 

For  electric  lights 

For  erecting  shop  No.  41 

For  iron  and  steel  construction  shop 

For  paint-shop 

For  extension  of  boiler-shop 

For  floating  derrick 

For  navy-yard  extension. '. 

For  two  officers*  quarters 


PORT  ROYAL,  8.  C. 


For  combined  ooal-shed  and  storehouse. 

For  boat-house 

For  artesian  well 

For  flag-staff. 

For  quarters  for  commanding  officer 


KEY  WEST,  FLA. 


For  purchase  of  Mallory  lot. 


MARE  ISLAND,  CAL. 


For  continuation  of  stone  dry-dock. 

For  timber-shed 

For  cisterns 

For  rolling-mill  for  steam-engineering 
For  boilor-shop  for  steam-engineering 

For  wharves « 

For  landings 

For  roads 

For  gate  and  guard-house , 

For  gfts-holder 

For  gas  mains  and  pii)C8 

For  iron-plating  shop 


NAVAL  AHYLUM,  PHILADELPHIA. 

For  support  of  benefleiaries,  improvements,  and  all  expenses. 


EBtlmates. 


182,414  47 

209,237  84 

209,237  84 

19,579  29 

19,679  29 

53,735  59 

30,582  85 

90,682  85 

26,416  40 

155,000  00 

600,000  00 


95,000  00 
21,711  00 


500,000  00 
52,600  00 

384,400  00 
47,479  87 
17,600  00 
34,073  45 
41,699  00 
32,986  60 
14,488  29 
49, 189  71 

358,600  00 
12,000  00 


10,982  60 

126  20 

592  20 

93  80 

6,725  07 


15,000  00 


191,596  00 
13,085  06 
46,346  90 
40,000  00 

4,200  00 
110,743  81 

5,000  00 
42,517  50 
20,000  00 
16,664  09 

3, 109  15 

4,000  00 


96,661  00 


Tot 


1,536 


116 


1,515 


18 


15 


197 


96 


Total 1 7,927 
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The  very  limited  appropriations  made  for  the  care  and  maintenance 
of  yards  the  past  few  years  has  necessarily  resulted  in  such  a  condition 
of  decay  in  buildings,  docks,  and  wharves  that  in  order  to  put  them  in 
proper  condition  a  liberal  appropriatipn  is  absolutely  necessary  under 
the  general  heads  of  "  maintenance''  and  "  repairs  and  preservation,'^ 
more  particularly  under  the  latter.  Scarcely  a  week  has  passed  since 
I  assumed  control  of  the  Bureau  that  reports  have  not  been  received  of 
buildings  tumbling  down,  or  liable  to  do  so  at  any  moment,  roofs  leak- 
ing to  such  an  extent  as  to  involve  destruction  of  property,  and  in 
rainy  weather  preventing  men  from  working;  wharves  rotten  and  fall- 
ing into  the  water;  others  so  defective  that  they  cannot  be  used ;  stone 
dry-docks  having  to  be  shored  up  with  timber,  roads  and  ways  broken 
in  and  in  bad  condition ;  water  service  defective  on  account  of  worn-out 
pipes,  and  a  complaint  of  decay  that  implies  general  destruction. 

It  surely  must  appear  to  Congress  that  these  vast  establishments, 
SQch  as  our  navy -yards  are,  cannot  be  kept  in  proper  condition,  avail- 
able for  the  needs  of  the  country,  without  sufficient  means  to  repair  the 
wharves  and  buildings  so  that  they  can  be  used  at  all  times  for  the  pur- 
pose intended.  Much  is  yet  to  be  done  in  the  way  of  improvements  to 
make  any  of  our  yards  equal  to  all  the  demands  that  may  be  made  upon 
them. 

The  appropriations  have  generally  been  well  expended,  but  they  have 
been  so  very  small  that  little  could  be  done. 

There  are  in  the  different  yards  five  hundred  and  five  buildings  of 
various  sizes,  some  of  them  coveriug  as  much  as  40,000  square  feet  of 
ground,  and  three  stories  high  ;  in  addition  to  these  are  several  miles  of 
wharves,  besides  stone  dry-docks,  with  their  appurtenances.  Many  of 
these  buildings  were  built  fifty  to  sixty  years  ago,  and  are  from  their  age 
and  want  of  care,  consequent  upon  the  need  ot  funds,  in  a  dilapidated 
condition.  For  the  care  of  this  vast  amount  of  property  only  $125,000 
has  been  appropriated  for  the  last  two  years ;  and  considering  that 
owners  of  property  estimate  that  at  least  1  per  cent,  of  the  value  of  a 
building  is  necessary  every  year  to  keep  it  in  proper  order,  and  that  this 
property  is  worth  not  less  than  $50,000,000,  and  could  not  be  replaced 
for  that  sum,  it  at  once  appears  how  inadequate  the  appropriations  have 
been. 

Not  less  than  $800,000  should  be  appropriated  yearly  for  the  next 
three  years  to  put  the  property  in  good  condition,  and  I  sincerely  hope 
that  this  amount  may  be  given. 

Under  the  heads  of  the  dlflereut  yards  I  will  respectfully  offer  ray 
views  on  such  of  the  estimates  as  seem  to  me  deserving  particular  no- 
tice. 

NAVY-YAHD,  PORTSMOUTH,   N.   H. 

The  floating  dry  dock  at  this  yard  requires  extensive  repairs,  and  un- 
der the  head  of  •*  repairs  and  })reservation  "  $10,000  is  asked  for  this 
purpose.  This  sum  is  necessary  to  put  it  in  serviceable  condition,  and  I 
request  that  this  amount  maybe  made  a  special  appropriation,  in  order 
that  work  may  be  commenced  as  early  as  possible. 

The  sum  of  $9,500  is  asked  for  under  the  head  of  improvements,  to 
perfect  the  water  systemj  now  in  the  most  defective  condition. 

NAVY-YARD,  BOSTON,  MASS. 

The  following  items  of  improvements  in  this  yard  are  considered  ab- 

lately  necessary,  viz :  A  renewal  of  water-pipes,  for  which  $49,607  is 

aired;  for  a  new  cart-shed,  $4,000;   floating  gate  for  dry-dock, 
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$30,762.88;  repairs  of  officers' quarters,  $11,000;  aud  repairs  of  wharves, 
$50,000 ;  amouutiug  in  the  aggregate  to  $145,369.88. 

The  necessity  for  a  new  floating  gate  for  the  dry-dock  is  absolate. 
The  present  caisson  is  of  wood,  and  is  in  such  bad  condition  that  farther 
repairs  upon  it  are  almost  impossible. 

The  necessity  for  new  water-pipes  is  also  very  great.  Those  now  in  use 
are  constantly  bursting,  involving  great  waste. 

The  wharves,  with  one  exception,  are  so  rotten  that  they  cannot  be 
used,  it  being  deemed  dangerous  for  persons  even  to  walk  over  them  for 
fear  of  falling  through. 

NAVAL  STATION,   NEW  LONDON,   CONN. 

No  work  of  any  kind  has  been  done  at  this  station  during  the  fiscal 
year,  and  only  such  expenditure  has  been  made  as  was  absolutely  nec- 
essary to  care  for  public  property  and  keep  up  communication  between 
the  station  and  New  London. 

I  respectfully  renew  the  recommendation  of  the  former  chief  of  thiB 
Bureau,  Admiral  Nichols,  that  if  ^^  nothing  is  to  be  done  to  improve  this 
station,  all  the  portable  property  be  transferred  to  other  yards  or  sold*' 

NAVY- YARD,  NEW  YORK. 

The  only  work  of  improvement  at  this  yard  during  the  past  year  has 
been  dredging  the  channel. 

A  contract  was  entered  into  for  repairs  to  that  portion  of  the  cob- 
dock  which  most  required  it  for  $47,574.26,  and  that  work  is  now  in  prog- 
ress. 

Estimates  for  "  improvements"  are  submitted  and  strongly  urged  for 
the  following,  viz: 

A  new  dry-dock,  $700,000;  repairs  to  and  lengthening  present  stone 
dry-dock,  $331,000;  boiler-shop  wing  to  machine-shop,  $73,000,  this 
aniount  to  be  made  a  special  a|>propriation  and  immediately  available; 
repairs  to  cobdock,  $50,000;  and  for  ])aint  and  oil  storehouse  $25,000. 

A  new  dry-dock  at  this  yard  is  eKSsential.  The  present  dock  is  too  short 
for  the  largest  ships,  and  the  masonry  work  is  in  such  a  shocking  oon- 
dition  as  to  involve  the  necessity  of  using  timber  shores  to  keep  the 
granite  blocks  from  falling  in.  An  estimate  of  $700,000  is  presented  for 
the  construction  of  a  Sim))son  dock,  to  be  built  of  timber.  This  amount 
would  build  a  dock  on  an  improved  plan  about  480  feet  in  length.  In 
case  this  amount  is  appropriated  and  a  new  dock  authorized  to  be  bailt| 
the  present  dock  would  not  re<|uire  lengtliening,  and  in  that  case  $16By- 
000  wouhl  be  sufficient  to  repair  it  and  give  a  new  caisson. 

The  estimate  of  $50,000  for  th(»  cob-dock  is  to  renew  the  crib-work 
where  it  is  most  defective.  Within  the  past  three  months  about  SWO 
feet  of  defective  crib- work  gave  way,  owing  to  its  rotten  conditioni  and 
fell  into  the  water. 

The  estimate  for  a  paint  and  oil  storehouse  I  most  strongly  urge  in 
order  that  there  may  be  some  place  w^here  inflammable  articles  can  be' 
stored  without  danger  from  lire  to  the  many  valuable  buildings  in  the 
yard,  with  their  contents. 

NAVY- YARD,  LEAGUE  ISLAND,   PA. 

This  yard  has  been  practically  closed  during  the  past  year,  and  onlj 
so  much  of  the  appi'opriations  expended  as  was  absolutely  nece  sary. 
If  the  yard  is  to  be  improved  and  ma^le  available  for  work  on  yesslelSi 
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^^  I  would  respectfully  suggest  that  the  following  amounts  be  appropri- 
ated: 

FVir  office-building  for  commandant _-.  $15,000  00 

For  officers'  qnarters 36,000  00 

PSor  landing-wharf,  foot  Fifteenth  street _ 26,  416  40 

FcMT  building  Simpson  dry-dock  (timber).. _ ^ _..  700,000  00 

For  dredging  and  filling  in _ ___'_ 155,000  00 

An  aggregate  of- 1 _ 932,416  40 

To  make  the  plant  now  in  the  yard  available  for  repairs  of  ships,  a 
Simpson  dry -dock  is  suggested  as  a  necessity.  Such  a  dock  will  cost 
about  $700,000,  and  would  require  about  two  years  to  complete. 

NAVY- YARD,  WASHINGTON,  D.  C. 

At  this  yard  no  works  of  improvement  have  been  undertaken.  The 
small  amounts  appropriated  for  *•  repairs  and  preservation"  and  "gen- 
eral maintenance"  have  been  economically  expended. 

The  only  improvements  recommended  are  a  new  ordnance  machine- 
shop  and  the  extension  of  the  yard  wall ;  for  the  first,  $95,000,  and  the 
latter,  $21,711. 

NAVY- YARD,  NORFOLK,  VA. 

No  works  of  improvement  have  been  undertaken  at  this  yard. 

The  expenditures  under  appropriation  "repairs  and  preservation" 
were  $32,332.41,  and  under  "general  maintenance"  $23,306.80. 

The  very  limited  appropriations  prevented  necessarily  the  needed  re- 
pairs being  made  in  many  of  the  buildings  which  should  have  been  pro- 
vided for. 

The  estimates  of  this  yard  for  improvements  recommended  amount 
to  $1,545,116.92. 

As  this  yard  is  of  equal  importance  to  any  on  the  Atlantic  coast,  the 
expenditure  of  large  amounts  for  its  improvements  is  warranted,  so  that 
it  may  in  all  respects  be  put  in  the  condition  for  carrying  on  all  kinds 
of  work  of  a  first-class  naval  establishment. 

Owing  to  it4»  natural  advantages  in  climate  and  location,  it  is  especi- 
ally recommended  to  the  favorable  consideration  of  Congress. 

Among  the  many  improvements  suggested  in  the  commandant's  an- 
nual report,  the  Bureau  specially  commends  as  worthy  of  favorable 
consideration  the  following  objects,  which  are  regarded  as  essentially 
necessarj',  viz : 

I>ry-d<Jck  (timber)  ._ _.  |650,000  00 

Pumps  for  dry-dock 52,600  00 

Extension  of  quay  wall __ .-. 140,000  00 

Railroad  extension 47,  479  87 

Electric  lights _ 17,600  00 

Floating  derrick 49,189  71 

Two  officers'  quarters.. 12,000  00 

Ordnance  wharf  at  Saint  Helena - 15,000  00 

Total - - -.- 983,869  58 

Another  very  important  improvement,  though  not  mentioned  in  the 
foregoing,  is  the  extension  of  the  present  stone  dry-dock,  for  which  an 
appropriation  of  $240,000  should  be  provided  for. 

The  dry-dock,  a  stone  structure,  is  in  good  condition,  but,  owing  to 
its  want  of  sufficient  length,  is  not  adequate  to  the  future  needs  of  the 
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service.  This  is  the  only  dry-dock  on  the  entire  coast  from  Norfolk  to 
the  Bio  Grande  in  which  a  ship  of  300  feet  length  can  be  docked ;  and 
as  it  is  contemx)lated  to  buihl  ships  in  the  future  of  greater  length  than 
this,  and  as  those  ships  built  of  steel  will  require  more  frequent  dock- 
ing, owing  to  the  readiness  with  which  they  foul,  it  is  deemed  eminently 
necessary  that  in  addition  to  the  extension  of  the  stone  dock  at  this 
yard  a  new  dock  of  not  less  than  600  feet  in  length  should  be  con- 
structed on  the  ^<Simi>son  plan,"  that  will  answer  for  docking  vessels  of 
the  length  they  are  likely  to  be  built. 

The  new  pumps  for  the  present  dry  dock  can  be  made  available  for 
the  old  dock  as  well  as  the  new  one. 

An  appropriation  for  the  floating  derrick  is  also  urged  apon  Con- 
gress as  a  great  necessity,  considering  the  extended  water  front. 

The  extension  of  the  railroad  system  is  deemed  of  great  importance 
in  the  interests  of  economy  in  money  and  a  great  saving  in  time.  In 
these  days  of  progress  it  appears  absurd  to  see  large  weights  such  as 
boilers,  guns,  machinery,  &c.,  hauled  over  plain  roads  by  teams  of  oxen 
numbering  from  six  to  ten,  at  an  expense  that  may  well  be  avoided.  It 
is  therefore  hoped  that  Congress  will  see  the  necessity  of  granting  tiiie 
appropriation  asked  for  to  extend  the  railroad  system  of  the  yard  and 
thereby  do  away  with  the  present  expensive  methods  of  carrying  on  the 
heavy  transportation. 

The  other  objects  estimated  for  at  this  yard,  but  not  particnlarly 
noted,  are  of  great  need  and  of  equal  importance  to  those  specially  dwelt 
upon,  and  it  is  the  desire  of  the  Bureau  that  they  be  appropriated  for. 

The  commandant  has  estimated  for  $92,124.90  under  ''  repairs  and 
preservation,"  and  $50,000  under  **  general  maintenance." 

NAVY-YARD,   PENSAOOLA,  FLA, 

This  yard  has  been  closed  for  all  general  work,  and  only  the  amount 
necessary  to  care  for  public  property  has  been  expended. 

No  expenditure  is  specially  recommended  for  this  yard.  Under  the 
genera]  heiul  of  "repairs  and  preservation"  expenditures  will  be  made 
for  the  care  of  public  proj)erty  only  as  the  necessity  arises. 

NAVAL  STATION,   KEY  WEST,  FLA. 

The  estimates  for  "repairs  and  preservation"  at  this  yard  are  nnder 
the  general  head  of  apj)ropriation  for  that  purpose,  and  are  only  for 
possible  contin<i^encieH  tiiat  may  arise  involving  expenditures  to  keep 
the  public  ])roperty  in  good  order. 

NAVY  YARD,   MARE   ISLAND,   CAL. 

I  regret  to  say  that  the  work  on  the  stone  dock  has  not  progressed 
as  rapidly  as  it  should  have  done*,  owing  to  the  necessity  of  takin|^  so 
large  an  amount  of  the  appropriation  for  the  pumps.  They  are  now 
being  rapidly  put  in  position,  and  when  conii)leted,  which  I  hope  will 
be  by  the  1st  of  February  next,  the  do<;k  will  be  ready  for  use,  althoagh 
not  entirely  (completed. 

The  sum  of  $191,595  is  estimated  for  to  finish  it  up,  and  I  have  to 
request  that  this  amount  be  made  immediately  available,  in  order  that 
there  may  be  no  delay  in  completing  this  important  work  and  its  8fir- 
roundings. 

Appropriations  are  asked  for  for  the  following  additional  items:  Ois- 
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18,  $46,«346 ;  boiler-shop  for  steam-eDgineeriDg,  $4,200 ;  wharves  and 
tdings,  $115,743.81;  roads,  $15,000;  gas-holder,  $16,664;  gas  mainfiT 
pipes,  $3,109.15 ;  aud  iron-platiug  shop,  $4,000* 

NAVAL  STATION,  PORT  ROYAL,   S.   C. 

The  wharf  at  this  station  is  nearly  completed.  Estimates  are  re- 
•pectfnlly  presented  for  $4,000  for  building  a  coal-shed  and  storehouse; 
$592.20  for  boring  an  artesian  well ;  $93.80  for  flagstaff;  and  $126.20 
for  a  boat- shed. 

NAVAL  ASYLUM,   PHILADELPHIA,   PA. 

The  expenditures  at  this  institution  for  the  fiscal  year  ending  June 
90,  1885,  are  as  follows  : 

Paj  and  pocket-money  of  beneficiaries ._ -. $4,236  60 

Tobacco _- 843  20 

dotbing,  boots  and  sboes 8,101  10 

Subsistence ._ 19,616  74 

P^nts,  dry  goods,  lumber,  coal,  wood,  provender,  hardware,  miscellaneonsand 

house  sundries 8,  517  56 


Total  for  support  of  beneficiaries 41,215  19 

Pay  of  employes 8,502  99 

Repairs  and  preservation  of  aU  kinds,  painting,  and  for  grates,  furnaces, 

ranges,  furniture  and  repairs  of  furniture : 4,398  28 

Water-rent  and  gas..^ _ 1,521  41 

Cemetery  and  burial  expenses  and  head-stones 217  82 

Improvement  of  grounds 498  75 

Car-tickets _ 150  00 

Ice -„ 174  52 


Total 56,678  96 

Estimates  are  respectfally  submitted  for  the  Naval  Asylum  for  the 
fiscal  year  ending  June  30,  1887,  as  follows,  viz : 

Pay  and  pocket-money  for  beneficiaries 6,600  00 

Clothing,  boots  and  shoes... 10,  000  00 

Tobacco _ 1,200  00 

Provisions _>  24,000  00 

Ice.- - 400  00 

Coalandwood __     3,000  00 

Dry  goods,  paints,  lumber,  provender,  hardware,  miscellaneous   and  'house 
sundries.- _ 8,0(K)00 


Total  support  of  beneficiaries 53,200  00 

Pay  of  employ^ 10,061  QO 

Water-rent  and  gas 1,800  00 

Cemetery,  burial  expenses,  and  head-stones.. 350  00 

Improvement  of  grounds 500  00 

Repairs  to  buildings,  furnaces,  grates  and  ranges,  furniture  and  repairs  to 

furniture 8,  000  00 

Car-tickets 150  00 

Music  in  chapel.. 600  00 

Erecting  brick  building  in  rear  of  main  building  for  kitchen,  laundry,  and 

servants'  quarters 20,  000  00 

Fitting  up  bath-rooms  with  twelve  tubs  for  beneficiaries'  use 800  00 

Removing  laundry  boilers  and  tubs  to  new  building,  and  plumbing.. 400  00 

Kitchen-range  for  new  building... _.        800  00 

Total  estimates  for  all  purposes 96.661  00 
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There  were  on  the  rolls  of  t]\\j^  institution  Jul^'  1,  1884,  the  naqieB  of 
196  beneficiaries.  Daring  the  fiscal  year  ending  June  30, 1885,  23  have 
been  admitted,  12  have  died,  and  5  have  been  dropped  for  continued 
absence  without  leave,  2  have  been  discharged  at  their  own  request,  and 
1  has  been  dismissed  for  misconduct,  leaving  on  the  rolls  July  1, 1885, 
the  names  of  199  beneficiaries. 

The  general  standing  and  character  of  the  beneficiaries  during  the 
past  year  have  been  improved,  and  it  gives  me  great  pleasure  to  report 
this  fact. 

The  general  character  of  stores,  provisions,  and  groceries  furnished 
by  the  contractors  has  been  good,  and  articles  offered  are  rarely  re- 
jected by  the  inRjiecting  officers. 

The  appropriation  of  money  under  the  head  of  repairs  of  all  kinds, 
&c.,  has  been  judiciously  expended. 

The  i)resent  kitchen  is  utterly  inadequate  to  its  purpose;  the  mess- 
room  of  the  beneficiaries  is  too  small  and  overcrowded;  the  female  at- 
tendants are  lodged  in  the  same  corridors  as  the  men,  with  only  alight 
lattice  door  for  separation ;  the  matron  has  no  suitable  quarters,  and 
there  is  not  a  single  convenience  for  the  beneficiaries  or  female  attend- 
ants to  bathe  their  persons. 

The  remedy  for  all  these  defects  is  to  be  found  only  in  the  erection  of 
a  new  l^rick  kitchen  in  the  rear  of  the  main  building,  to  be  provided 
with  a  coal-cellar,  rooms  for  matron  and  her  female  attendants,  and 
wash-room  for  the  cooks,  with  laundry  included ;  this  will  enable  the 
mess-room  to  be  enlarged  by  throwing  the  present  laundry  into  it,  and 
a  bath-room  for  beneficiaries  to  be  made  out  of  the  present  washroom. 

As  time  passes  extensive  rei)air8  are  needed.  New  floors  to  the  ve- 
randas and  lower  (jorridors  are  required;  and  if  a  new  kiteheu  is  not 
built  tiie  old  one  should  be  tiled  throughout,  and  a  new  set  of  ranges 
must  ere  long  be  supplied. 

There  is  only  one  clerk  allowed  to  this  institution,  and  his  labors  are 
often  i)rolongrd  over  the  Sabbaths,  and  late  at  night.  I  specially  rec- 
ommend that  an  increase  of  salary  be  allowed  to  this  much  overworked 
and  com]>etent  employe  to  the  same  grad(^  as  that  of  the  commaudant's 
clerk  at  the  Mare  Island  navy-yard,  $1,800  j)er  annum. 

Attention  is  inviUMl  to  the  fact  that  when  a  pensioner  enters  this  in- 
stitution his  pension  is  stop))ed  and  is  covered  in  the  hospital  fund. 

Inasmuch  as  these  ])ensions  are  drawn  from  the  **  naval  peusion 
fund"  in  the  Treasury,  and  this  institution  for  these  retired  seamen  is  also 
supported  out  of  that  fund,  it  does  not  appear  otherwise  than  just  that 
thi^se  ])ensions  should  revert  to  the  *•  naval  pension  fund,''  whence  they 
are  drawn.  As  it  is  now,  the  ''naval  pension  fund'^  is  undergoing  de- 
pletion to  build  up  and  swell  the  '^  hospital  fund."  1  submit  that  is  a 
gravi*  error. 

An  increase  in  the  jmlice  fonje  of  the  institution  by  the  addition  of 
one  house  corporal,  and  for  advancing  of  the  matron  to  $40  per  month, 
of  tlu*  steward  and  masterat  arms  to  $50  per  month  each,  and  of  the 
house  corporal  to  $30. 

CONTINGENT. 

The  sum  required  under  this  head,  viz,  $40,000,  is  to  meet  unforeseen 
emergencies  that  may  arise,  calling  for  immediate  outlay  that  has  not 
been  provided  for. 

GENERAL  MAINTENANCE. 

The  most  pressing  and  necessary  expenditures  of  the  different  yards 
come  under  this  head,  such  as  repairs  of  fire-engines,  purchases  of  horses 
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And  oxen  and  malDteuance  of  same,  carta  asd  tools,  telegrams,  coal, 
water,  and  gas,  incidental  labor,  pay  of  watchaien,  cleaning  yards,  and 
oareof  buildings,  purchase  of  and  care  of  machinery  of  every  descrip- 
tion, rents,  &c.,  and  all  sundry  expenses.  The  need  for  the  amoant 
(4300,000)  estimated  is  obvious  and  earnestly  recommended. 

The  entire  amount  asked  for  by  the  Bureaa  is  $5,0145,7^7.85,  the  de- 
tail of  which  is  contained  on  tabulated  sheets  Nos.  1  to  6,  inclusive, 
recapitulated  as  follows: 

BBCAFITULATION  OP  ESTIUATB3. 

Sbeet  No.  1.  For  support  of  Borean  of  Yards  aad  Docke 111,980  00 

Sheet  No.  2.  For  general  mainteoaiice  ajid  contingent 340,000  00 

Sheet  No.  ;t.   For  aapport  of  Naval  Asylum 96,661  00 

Sheet  So.  4.  For  repairs  aod  preservation 800,000  00 

Sheet  No.  5.  For  improsementa  at  navy-yards 3,768,337  41 

Sheet  No.  6.  For  civil  establisliment _ 68,750  44 


Total.. 


5,085,737  65 
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Detailed  objects  of  expenditure,  and  explanations. 


civiii  ESTABLISHMENT — continued. 

Navy-yard,  Brooklyn,  N.  Y. : 

One  clerk  to  civil  en8:ineer,  at  91,400  per  annum  (sub- 
mitted)  , 

One  store  and  muster  clerk,  at  $1,300  per  annum  (subn 
mitted) , 

One  writer,  atSl,017.25  per  annum  (submitted) 

One  writer,  at  $1,017.25  per  annum  (submitted) 

One  Breneral  foreman,  at  $5  per  diem  (submitted) 

One  mail  messenger,  at  ^.50  per  diem  (submitted) 

One  yards  and  docks  messenger,  at  $2.50  per  diem 
(submitted) 

One  commandant's  messenger,  at  $2.50  per  diem  (8ul> 
mitted) 

One  captain's  messenger,  at  $2.50  per  diem  (submitted).. 

One  bell-ringer  and  lamp-lighter,  at  $2.26  per  diem 
(submitted) 

One  foreman  laborer,  at  $4  per  diem  (submitted) 


Navy-yard,  League  Island,  Pa. : 

One  clerk  to  civil  engineer,  at  $1,400  per  annum  (sub- 
mitted)  

One  store  clerk,  at  $1,300  per  annum  (submitted) 

One  writer,  at  $1,017.25  per  annum  (submitted) 

One  messenger  and  telegraph  operator,  at  $3  per  diem 
(submitted) 

One  mail  messenger,  at  $1.91  per  diem  (submitted) , 

One  messenger,  at  $2  per  diem  (submitted) 

One  foreman  laborer,  at  $4  per  diem  (submitted) , 


Navy-yard,  Washington,  D.  O.: 

One  clerk  to  civil  engineer,  at  $1, 400  per  annum  (sub- 
mitted)   ) 

One  store  clerk,  at  $1,300  per  annum  (submitted) 

One  writer  to  civil  engineer,  at  $1,017.25  per  annum 
(submitted) 

One  messenger,  at  $2.74  perdiem  (submitted) 

One  messenger,  at  $2  per  diem  (submitted) 

One  messenger,  at $1.76  perdiem  (submitted) 

One  bell-ringer  and  lanii>-lighter,  at  $2  per  diem  (suIj^- 
mitted) 

One  foreman  laliorer,  at  $4  i)er  diem  (submitted) 

One  telegraph  operator,  at  $1 .76  per  diem  (submitted).. 


Navy-yard,  Norfolk^  Va. : 

One  clerk  to  civil  engineer,  at  $1,400  per  annum  (sub- 
mitted)   

One  store  and  muster  clerk,  at  $1,300  per  annum  (sub- 
mitted)   

One  writer,  at  $1,017.25  i>er  annum  (submitted) 

One  draughtsman,  at  $3.50  per  diem  (submitted) 

One  forerann  laborer,  at  $4.50  per  diem  (.sulmiitted) 

Four  messengers,  at  $2  each  per  diem  (submitted) 

One  pilot,  at  $2.26  per  diem  (submittedj 


Navy -yard,  Pensacola,  Fla. : 

One  writer,  at  $1,017.25  per  annum  (submitted) 

One  mail  messenger,  at  $2  per  diem  (submitted). 


Navy-yard,  Mare  Island,  Cal. : 

One  clerk  to  civil  engineer,  at  $1,400  per  annum  (sub- 
mitted)  

One  store  and  muster  clerk,  at  $1,300  per  annum  (sub- 
mitted)   , 

One  writer,  at  $1,017.25  per  annum  (submitted) 

One  draughtsman,  at  $5  per  diem  (submitted) 

One  foreman  mason,  at  96  perdiem  (submitted) , 

One  quarterman  brick  mason,  at  $6  per  diem  (submit- 
ted)  
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coiiipaiiyiiig  tliis  report  is  an  abstract  of  offers  for  supplies  received 
iriiisliiiiK  articles  coming  unrter  tlie  cogDizaDce  of  the  Bureau  of 
B  ami  Doclis,  made  in  coiiformitv  to  act  of  Congress  approveil  Marcii 
13. 

itateiiient  sbowing  the  amounts  expended  under  eacli  specitic  tiead 
ijinipdation  <luring  the  fiscal  yeiu'  ending  June  30,  1885,  and  the 
ices  rvniaining  uuexpendeil  June  30,  as  required  by  section  4ii9, 
letl  Statutes. 

a  report  showing  amount  expended  during  the  fiscal  year  end- 
aiie  30,  1^85,  from  appropriations  pertaining  to  this  Bureau  for 
liaiis  employed  on  clerical  duty  or  ia  any  other  capacity  than  aa 
ary  mechanics  and  workiiigmen  at  the  several  navy-yards,  with 
ates  for  the  same  for  the  tiscal  year  ending  30th  June,  1887,  in  com- 
ce  with  the  third  section  of  iiava!  appropriations  act  approved 
ar>  30,  1885." 
I  am,  very  rcspfclfullv,  your  obedient  servant, 

!>.  B.  HARMOyy, 

Chief  of  Bureau. 
W.  C.  Whitney, 
de^etary  of  the  lHavy, 

Navy  Department,  Washington,  J).  C. 
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Bq>OTt  ahmning  ameani  expended  during  the  fiscal  gear  truiingjuite  30,  1B8S,  from  api 
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or  tn  onjr  other  capacity  than  as  ordinary  mechanics  and  aorkingmen,  at  U>t  teveral 
yardu,  mid  euimilting  eetimateafor  each  civilian  employii  for  the  fiteal  year  I88T,  it 
plionce  with  the  third  aecfian  of  naval  appropriation  act  approved  January  30,  1885. 
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»ther  tugs,  at  $3  per  diem 

isenfrer.  at  $2.74  per  diem 

er,  at  $2.20  per  diem 

•r,  at  $2.20  per  diem 

r.  at  $2.74  per  diem 


im^ 


PORT  BOTAL,  8.  C. 

■man,  at  $4.47  per  diem 

8ACKSTT*0  HABBOB,  N.  T. 

iper,at$l  per  diem 


♦  Per  annum. 


1,809  86 

1,299  96 

1,016  64 

27125 

1,220  00 

1,148  76 

284  76 

687  00 

018  00 

618  00 

616  00 

666  70 


9,790  87 


965  76 

453  00 


1,406  76 


1,400  00 

1,171  78 

1,017  25 

884  76 

888  60 

960  00 

1,69125 

1,264  00 

1,404  00 

904  24 

836  24 

1.325  25 

1,369  80 

463  50 

1,000  10 

909  90 

190  10 

669  86 


Bstimatet  tor  civilian 
employes  for  the  fla- 
oal  year  ending  Juna 
80,1887. 


Bate  of 

p»y. 


1,400  00 

1,800  00 

1,017  25 

860 


4*60 


800 
200 
200 
200 
226 


1,017  25 
200 


1,400  00 
1,800  00 
1,017  25 


600 


600 
5  00 
5  00 
590 
4  00 


2  26 
2  20 
220 
226 


100 


Amount. 


1,400  00 
1,800  00 
1,017  25 
1,006  80 


1,406  00 


696  00 
696  00 
626  00 
626  00 
707  88 


9,482  68 


1,017  26 
626  00 


1,648  26 


1,400  00 
1,800  00 
1,017  26 


1,666  00 


1,878  00 
1,965  00 
1,565  00 
1,721  25 
1,252  00 


707  88 
688  60 
688  60 
707  88 


16,055  46 


865  00 


ation  of  expenditures  for  civilian  employia  for  fiscal  year  ending  June  30,  1885,  and 
9  for  the  same  for  fiscal  year  ending  June  30,  1887;  per  act  approved  January  30, 


Navy-yards. 


— h,N.H 

iS. 

■-Htid,  Pa.V.V.V.'. 

a,D.C 

I 

1      

•i.^al 

LC 

rbor.N.Y 


41  HATT- 


Expended, 
1884-'85. 


$7.213  70 
8,401  04 

12,298  23 
9,839  13 
6,947  87 
9,790  87 
1,406  79 

17,896  12 
586  11 
865  00 


70,842  82 


Estimates, 
1886-'87. 


$7,232  24 
7,329  27 

11,388  88 
7,182  08 
8,180  68 
9,432  68 
1.648  25 

16,065  46 


865  00 


68,750  44 
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Statement  of  the  appropriations  for  the  Bureau  of  Yards  and  Docks  for  the  fiscal  year  endi»§ 
June  30,  1885,  showing  tJie  amounts  expended  under  each  specific  head  of  appropriating 
and  the  batances  remaining  unexpended  June  30,  as  required  by  section  429,  Revised  StattUa. 

Appropriation  for  ^'general  maintenance** $200, nno  flfl 

Expended  from  July  1,  1884,  to  June  30,  1885 192, 

Balance  on  hand  July  1, 1885 7,019 

Outstanding  obligations  for  gas,  water,  advertising,  &c.,  will  absorb  nearly  all  of  mm 
above  balance  of  appropriation. 

Appropriation  for  '*  repairs  and  preservation  " «. $125, 

Expended  from  July  1,  1884,  to  June  30,  1885 121,«       « 

Balance  on  hand  July  1,  1885 3, 

Which  will  be  absorbed  when  outstanding  liabilities  for  materials  are  paid. 

Appropriation  for  ** civil  establishment" $24,onfl 

Expended  from  July  1,  1884,  to  June  30, 1885. 23,        ir 

Balance  on  hand  July  1,  1885 216  81 

Which  balance  will  revert  to  the  Treasury. 

Appropriation  for  navy-yard,  Brooklyn,  N.  Y. : 

"Dredging" .* \ 

Expended  from  July  1,  1884,  to  June  30,  1885 ou,        w 

Appropriation  for  navy-yard,  Brooklyn,  N.  Y. : 

**Cobdock" 47,302  00 

Expended  from  July  1,  1884,  to  June  30,  1885 2,133(0 

Balance  on  hand  July  1,  1885 45,228  IH 

Payment  under  contract  for  crib-work  and  piling  will  absorb  the  entire  balance. 

Appropriation  for  navy-yard.  Mare  Island,  Cal. : 

"Stone  dry-dock" ___ I 

Expended  from  July  1, 1884,  to  June 30,  1885.- _ x       i^i  ^' 

Balance  on  hand  July  1, 1885 63,858 

Contract  for  pumping  machinery  and  other  outstanding  liabilities  will  absorb  the  < 
tire  balance  of  this  appropriation. 

Appropriation  for  contingent- -. $15,000 

Expended  from  July  1, 1884,  to  June  30, 1885 12,546  * 

Balance  on  hand  July  1,  1885 _. 2,453 

Nearly  all  of  which  will  revert  to  the  Treasury. 

Appropriation  for  Naval  Asylum,  Philadelphia .. $59,813 

Expended  from  July  1, 1884,  to  June  30, 1885 46,054  • 

Balance  on  hand  July  1,  1885  .._ _ 13,758  5 

After  outstanding  liabilities  are  paid  about  $3,000  of  the  above  balance  of  approp 
tion  will  revert  to  the  Treasury. 


ABSTRACT  OF  OFFERS  RECEIVED  FOR  FURNISHINO  SUPPLIES  COMIN 
UNDER  THE  COGNIZANCE  OF  THE  BUREAU  OF  YARDS  AND  DOCKl 
MADE  IN  CONFORMITY  TO  THE  ACT  OF  CONGRESS,  MARCH  3,  1843,  FO 
FISCAL  YEAR  ENDING  JUNE  30,  1885. 

Scale  of  offers  for  mpplie^for  navy-yard  at  Portsmouth,  N,  H.,  under  adveriisemetU  of  J 

11,  1884. 

Corn-meal  and  oats: 

William  A.  Plaisted •fS 

Hay: 

C.  n.  Bartlett "•       . 

E.  J.  Wilson ofi 

C.  W.  Cottle  &  Son 475 

S.  W.  Junkins- 382 

Timothy  Furbish 419 

*  Awarded. 
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Bitaminoas  coal: 

J.  Albert  Walker *|1,071  60 

E.  F.  Sise&Co 1,190  04 

Anthracite  coal : 

J.  A.  Walker *775  15 

Scale  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  H.,  under  advertisement  of  July 

21,  1884. 

Stationery : 

Mercer  Goodrich J... - $69  05 

H.  B.  Buzzell&Son *68  63 

Liimber: 

John  H.  Broughton _- *148  00 

T.  E.  Call  &Son-- 185  50 

Ijinseed  oil: 

Rider  &  Cotton *26  55 

William  Winslow 28  35 

W.  J.  Sampson  &Co _ 26  55 

Plants,  oils,  4&c. :  . 

Rider  &  Cotton _         89  23 

W.  J.  Sampoon&Co -,     ♦82  64 

Iron  pipe,  coupling,  &c : 

Rider  &  Cotton _ *56  75 

Miscellaneous,  requisition  No.  3: 

Rider  &  Cotton *40  45 

Miscellaneous,  requisition  No.  4: 

Rider&Cotton *276  01 

Scale  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  J?.,  under  advertisement  of  July 

25,  1884. 

Twenty- five  tons  hay: 

S.  W.  Junkin ♦$374  75 

Timothy  Furbish 448^00 

Provender:  f^    IBS 

William  A.  Plaisted ^240  00 

J.  Brook84SrCo 244  65 

Scale  of  offers  for  supplies  for  navy-yard,  at  Portsmouth,  N.  H,,  under  advertisement  of 

August  27,  1884. 

Stationery : 

Mercer  Goodrich ^$73  80 

H.  B.  Buzzell  &  Son 109  5d 

Scale  of  offers  for  supplies  for  na/vy-yard  at  Portsmouth,  N.  E.,  under  advertisement  oj  Sep- 

tember  8,  1884. 

FUleen  hundred  gallons  gas  oil: 

Rider&Cotton ♦$148  50 

W.  A.  Wood  <&  Co 150  00 

Schedule  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  H. ,  under  advertisement  of  De 

oember  5,  1884. 

Qmb  oil,  recjuisition  28. 

Rider&Cotton '. ^$99  00 

George  Dunbar  &  Co 115  00 

Gas-pipe,  &c.,  requisition  29: 

Rider&Cotton - ♦44  72 

George  Dunbar&Co. 58  98 

Window-shades,  requisition  30: 

Mercer  Goodrich ^25  00 

George  Dunbar&Co... 29  25 

Rider  &  Cotton 29  25 

of  offers  for  supplies  for  navy^ard  at  Portsmouth,  N.  ff. ,  under  advertisement  of  De* 

cember  11, 1884, 

pet,  requisition  32: 

.«»»:  Locke ^$71  92 

B.  French 73  66 

J.  Pray.Sons&Co 74  24 


• 


Awarded. 
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Schedule  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  H. ,  under  adve»tmmnA  ^ 

January  23,  1885. 

ideal  and  oats: 

J.  Brooks  &Co--- _ «|aoe 

W.  A.  Plaisted _ 212 

Hay: 

J.  D.  Plaisted 

T.  Furbish 4ii  ■ 

P.  M.  Langton _ 418 

Schedule  of  offers  for  supplies  for  navy-yard  at  Porfsmouthy  N.  H,,  under  advertueme^t  ^ 

February  3,  1885. 

Lanterns: 

Rider&  Cotton  .-. - 

White  lead,  &c. : 

Rider  &  Cotton : «« 

A.  P.  Wendell  &  Co 

Hardware: 

Rider  &  Cotton _ «58  24 

A.  P.  Wendell  «&  Co... __ 68  13 

Coal: 

J.A.Walker •1,810» 

E.  F.  Sise&Co - 2,856  75 

Stationery,  recjiiisition  37: 

Mercer  Goodrich ♦lOfJ 

H.  B.  Buzzell&Son _ 120  «9 

Stationery,  requisition  38: 

H.  B.  Buzzell&Son •SS 

Mercer  Goodrich _. 35  w 

Stationery,  requisition  39: 

H.  B.  Buzzell«&Son._. _ «81  61 

Mercer  Goodrich 64  50 

Stoves: 

J.  P.  Sweetzer *IU 

Lumber: 

J.  E.  Call  &  Son _ »128  00 

G.  A.  Hammond - _ 157 

Schedule  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N,  JH".,  wader  odverHaewtefU  if 

February  16,  1885. 

Pig-iron  and  gas  oil: 

Rider  «&  Cotton ^ 

Schedule  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  H,,  tfniftrr  mfrfrfiKwiarfif 

March  10, 1885. 

Lumber: 

John  H.  Broughton — . «fSB 

T.  E.  Call  &  Son 34  - 

G.  A.  Hammond 30 

Alcohol: 

Rider  ACotton _ *IZ  50 

Twenty- five  brass  tubes: 

Rider  &  Cotton-- «74  88 

Hardware: 

Prior  &Mathews _ «9e  06 

Rider  &  Cotton 108  48 

Schedule  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  H,,  under  mfrrrffimciif  if 

March  20,  1885. 

Galvanized  iron  pipe: 

Rider  &  Cotton *94a0  47 

John  P.  Sweetzer . -...™..      464 

*  Awarded. 


• 
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hedmle  of  ofTenfar  trnmHea  for  nafojf-jfard  ai  P&riamovUh,  N,  H.y  under  advertiaemetU  of 

Apra  11, 1885. 

orae-eolltts,  broonui,  &c.: 
Rider&Cotton... - *$30  15 

ement  and  cement  pipe: 

John  A.  Broag^ton *161  75 

Dennis  Shea 1«3  75 

pipe: 

itider  &  Cotton - *86  80 

JobnP.  Sweetoer 87  4S 

Mle  of  €ifer8  for  n^pplUesfor  nan^-ford  ai  Porimtkouff^  N,  H.^  under  advertisemeni  of 

Ma^  11, 1886. 

Ifteen  tons  bay: 

E.  C.  Spinney *|284  25 

Errin  A  Wilson 292  35 

GeoiceL.  MoolUm t - 286  50 

hn-meu  and  oats: 

William  A.  Plaistod *187  20 

J.Brooks  ACo 141  00 

'kt  16-foot  flag: 

George  T.  Yaoghn  A  Co 13  66 

T.  8.  Gay 12  60 

Rider  A  Cotton w —  no  60 

UeJMlt  of  t^en  for  ti^ppHea  for  navjMftrd  at  Portemovik;  N,  fll,  under  odverHaemeni  of 

June  3, 1886. 

1^  barrels  oement: 

John  H.  Bronfl^ton *|6  00 

J.  Albert  Widker 6  40 

Hi,  screws,  &C. : 

John  P.  Sweetaer *19  70 

Rider  A  Cotton 27  00 

Biedule  of  offers  for  Buppiieafor  navy-yard  at  Boston^  Mass,,  under  advertisement  of  July 

22,  1884. 

hoken  and  stove  coal: 

C.  A.  Campbell ♦$1,688  70 

novender: 

John  MuUett - — *. *926  00 

Nathan  Tofts  ASon 934  00 

hie  of  offers  for  supplies  for  navy-yard  at  Boston,  Mass.,  under  advertisement  of  Sep^ 

tember  5,  1884. 

ionery: 

J.  L.  Fairbank&Co - ♦IIOI  25- 

iMe: 

N.  Tnfta&Son. *13  80 

G.  D.  Patnam&Co ^ 13  80 

SSI 

-mes  &  Abbott *224  OO 

V.  D.  Pntnam&Co *12  25 

of  offers  for  supplies  for  navy-yard  at  Boston,  Mass,,  under  advertisement  of  September 

15,  1884. 

nciy: 
^.  L.  Fairbanks  &  Co ♦$136  25 

tf  offers  for  supplies  for  navy-yard  ai  Boston,  Mass,,  under  advertisement  of  December 

16,  1884. 

er: 

in  Mnllett »|1,095  00 

*  Awarded. 


• 
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Scale  of  offers  for  supplies  for  navy-yard  at  Boston,  Mass,,  under  adverii^ewtetU  of  FAnmf 

5,  1885. 

Foar  hundred  and  thirty  tons  coal: 

J.  A.  Wellington  &  Co *f2j<       « 

C:  A.  Campbell 2,      . 

Scale  of  offers  for  supplies  for  naval  station  at  New  London,  Conn.,  under  adveriisewtewl  ^ 

August  2,  1884. 

Provender: 

Arnold  Rudd._ —  |79  20 

Smith  «&  Caulkins - *T7  85 

Janie.s  Greenfield  .._ 91  80 

Scale  of  offers  for  supplies  for  naval  station  at  New  London,  Conn.,  requisition  No.  4. 

Provender: 

Smith  &  Caulkins _ _ *|174  85 

Signal  oil: 

C.  A.  Weaver  &  Co *10  00 

Scale  of  off  or  H  for  supplies  for  navy-yard  at  Brooklyn,  N.  Y.,  under  advertisement  dated  Jiil§ 

28,  1884. 
Coal: 

C.  H.   Hass _ - $1,538  20 

S.  G.  Frtnch .  .__ _ 1,543  15 

A.  P.  Hrown ♦1,496  40 

D.  Habcock  &Co 1,643  65 

C.  H.  Haymond.- _ 1,616  20 

Provemk-r: 

George  W.  Child 1,244  08 

E.  li.  Shipman _.  »1,243  42 

Stationery,  lot  1 : 

George  W.  Pertain 39  91 

Arthur  &  Bonnell 40  35 

W.  A.  Wheeler&Co 43  10 

Callahan  &  Gartland i *36  65 

Collins  &  Sesnon _ 60  84 

James  K.  Michael _ 100  00 

Stationery,  lot  2: 

George  W.  Pertain 86  12 

Arthur  &  Bonnell 96  36 

W.  A.  Wheeler  &Co 108  75 

Callahan  &  Gartland _ •88  35 

Collins  &  Sesnon _._ _ _ 85  03 

James  R.  Michael 120  00 

Stationery,  lot  3: 

George  W.  Pertain _ _ 88  94 

Arthur&  Bonnell 67  50 

W.  A.  Whceler&Co 79  96 

Callahan  &  Gartland. _ 58  40 

Collins  &  Sesnon »41  90 

Scale  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  N  y.,  under  advertisement  pf  Au§md 

11, 1884. 

Spikes,  cement,  jyid  slate: 

I).  Babcock  Si  Co... _ *$286  26 

Scale  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  N.  Y.,  under  advertisement  of  Septem- 
ber U.  1884. 

Miscellaneous: 

Austin  P.  Brown ._ '"^OS  75 

I).  Babcock  &  Co 139  26 

Dniin-piiM?: 

D.  liiibcock  &Co «89  00 

Austin  P.  Brown _ _. 166  00 

♦Awarded. 
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hedule  of  offers  for  dredging  at  navy-yard  at  Brooklyn,  N.  F.,  under  advertisement  of  Sep- 
tember 15,  1884. 

redgiDg  (per  cabic  yard,  measased  in  scows): 

Atlantic  Dredjjing  Company  (per  R.  G.  Packard,  president) |0  33 

Moore  &  Wright 28 

Elijah  Brainard 30 

Morris  <fe  Gumming  Dredging  Company 24J 

Henry  Dubois  &  Sons 18t 

W.  H.  Beard _ _. ♦IG 

William  Harrigan fl^J 

ale  of  offcrafor  supplies  for  navy-yard  at  Brooklyn,  N,  Y,,  under  advertisement  of  January 

14, 1885. 

rovender: 

E.   K.  Shipman __ : *$154  24 

ale  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  N.  Y.,  under  advertisement  of  February 

7, 1885. 
Kil  scuttles: 

D.  Bahcock  &  Co _ *$7  25 

orse  blankels: 

D.  Bahcock  &Co..- _ J179  10 

ationerv: 

Arthur  &  Bonnell  ._ ; 143  17 

I  Callahan  cS:  Gartland.. *142  00 

.    Collins  &  Sesnon... _ _ _ 155  64 

G.  W.  Pertain _ 189  50 

Mil  I 

b.  Bahcock  &  Co 1,570  25 

C.  H.Bass 1,337  65 

C.  H.  Haymond _ ,..    »1,324  15 

•    S.G.French  1,412  90 

Wynant  &  Terhune _.- 1,448  40 

X)vender: 

E.  R.  Shipman *1,  351  00 

ale  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  N.  Y.,  under  advertisement  of  February 

27,  1885. 
iBcellane<m8  articles: 

D.  B;ibcock  &  Co.,  requisition  No.  55 *$77  90 

D.  Bahcock  &  Co.,  requisition  No.  57 *53  62 

D.  Bahcock  &  Co.,  requisition  No.  60 _ *184  75 

D.  liahcock  &  Co.,  requisition  No.  61 *325  65 

Austin  P.  Brown,  requisition  No.  62 _.  *337  96 

D.  Bahcock  &  Co.,  requisition  No.  62 _ 350  85 

D.  Bahcock  &  Co.,  requisition  No.  63 ^36  06 

ale  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  N.  Y.,  under  advertisement  of  April 

14,  1885. 

lal: 

C.  H.  Baas *|378  00 

C.  H.  Raymond ._.  380  00 

D.  BalKock  &  Co 384  00 

JScale  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  proposals  invited  April  21,  1885. 

wer  connections: 

James  Armstrong _ _ *$288  11 

Lewis&  Patterson - 439  00 

Scale  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  N.  Y, ,  on  requisition  No.  86. 

wer  pipes,  <&c.,  for  stable: 

F.  A.  HuUhinson _ _ ♦$185  00 

E.A.Milne 242  00 

James  Armstrong > 294  00 

♦Awarded.  f  Withdrawn.  { Not  awarded ;  price  excessive. 
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Scale  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  N.  Y, ,  under  advertisement  of  M9§  1, 

1885. 

Crib- work  and  sheet-piling: 

John  F.  Dawson $62,593  54 

J.  E.White - 65,9(10  00 

Joseph  Walsh 48,000  00 

James  D.  Learey ._ -    57,390  00 

Flaherty  «&0'Connell ♦47,574  96 

William  P.  Kelly 52,645  90 

P.  Sanford  Ross— ...J 64,800  00 

Scale  of  offers  for  supplies  for  navy-yard  at  League  Island,  Fa,,  under  advertiaemeiU  dated 

July  18,  1884. 
Stationery: 

Magee  Printing  House _ *$177  O 

Scale  of  offers  for  supplies  for  navy-yard  at  League  Island,  Pa.,  under  advertieememt  of  Ji4f 

25,  1884. 

Provender: 

Paul  J.  Field- $416  75 

R.  McKnight  &  Sons *414  06 

Coal: 

JohnStreetJr _ «ai3  75 

Patrick  &  Lipsett 279  95 

Scale  of  offers  for  supplies  for  navy-yard  at  League  Island,  Pa,,  under  advertmmeml  datei 

February  7,  1885. 

Astral  oil: 

Darrah  &  Elwell *$39  75 

John  Jones 40  50 

C.  J.  Field - - 42  00 

Horseshoes,  nails,  &c.: 

Darrah  &  Elwell ^ 44  65 

Paul  J.  Field 47  26 

C.  J.  Field *mi  60 

Ice: 

Knickerbocker  Ice  Company ._ per  100  pounds..  *40 

Scale  of  offers  for  supplies  for  navy-yard  at  League  Island,  Fa,,  under  tuIverUsememt  uf  JU- 

ruary  12,  1885. 

Stationery,  requisition  No.  26: 

Magee  Printing  House - $64  90 

John  Wanamaker *49  85 

Stationery,  requisition  27: 

Magee  Printing  House _ *9i  90 

John  Wanamaker - _ fTJ  90 

Stationery,  requisition  28: 

Magee  Printing  House —       *6  97 

John  Wanamaker _ _ t3  62 

Oil  lamps,  &c. : 

Paul  J.  Field ♦ISS  35 

Charles  J.  Field 166  74 

Coal: 

John  Street,jr..- *304  25 

H.  C.  Cook - 367  SO 

Provender: 

Paul  J.  Field «313  95 

K.  McKnight  <fe  Son 371  25 

Schedule  of  offtrsfor  supplies  for  Naval  Asylum,  Philadelphia,  under  advertieementdaied  Di^ 

cemberS,  1884. 
Stationery: 

Magee  Printing  House •flW  85 

Miscellaneous  articles,  requisition  19: 

Charles  J.  Field MOO  Bk 

Miscellaneous  articles,  requisition  20: 

Charles,!.  Field *28  05 

*  Awarded.  f  Incomplete. 
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dule  of  offers  for  supplies  for  Naval  Asylum^  Philadelphia^  under  culvertisement  of  -FcJ- 

ruary  26,  1885. 

ating  mattresses  and  pillows: 

oohn  M.  J.  German $210  24 

J.  W.  Eagan  &  Ck) 160  92 

William  T.  Bernstein  &  Co 124  44 

V.  Paulin 240  00 

L.  Adler 289  20 

Dell  Noblit«&Co > *113  40 

Amos  Hilbom  &  Co _ __ *  166  00 

William  McArthnr  &  Co 356  40 

John  Wanamaker 157  20 

dule  of  offers  for  supplies  for  Naval  Asylum^  Philadelphia^  under  advertisement  dated 

March  7,  1885. 

lying  hearths: 

Thomas  A.  Lynch $88  17 

Rand  &  Harmer 149  00 

John  Williams 90  00 

E.  H.  Benedict&Co _ 175  00 

William  H.  Dennis- 75  00 

William  Chestnut *49  00 

Thomas  Gannon 99  00 

F.  B.  Van  Horn 40  00 

P.  F.  Donnelly 100  00 

John  &  Hunter 148  00 

cring: 

Mi.  F.  Stewart&Co _ U4  00 

8.  R.  Dubbs&Oo - 120  00 

E.  Thompson _ v *114  00 

E.  H.  Benedict&Oo _ 120  00 

James  McConnell 120  00 

itting  in  water-cloeets: 

McEwen  &  Magee _-.:_.  592  00 

W.  H.  Green 600  00 

Thomas  Brown 583  24 

McGuckin  &  Gill -  634  00 

D.  D.  MuUin _ 650  00 

W.  B.  Dexey 490  00 

William  McCormick 550  00 

R.  E.  Henderson 500  00 

Rand  &  Harmer _ *489  00 

L.  O.  Howelljr 583  00 

minting  wall: 

ThomasGimnon 879  00 

8.  B.  Davis  &8on8 tl40  00 

F.  B.  Van  Horn 315  00 

T.  A.  Lynch 481  55 

8.  Dubbs&Co --- *275  00 

Rand  <&  Harmer 670  00 

John  Williams 375  00 

W.  H.  Dennis 300  00 

William  Chestnut 395  00 

E.  H.  Benedict&Co „ 622  00 

Johns*  Hunter _ 550  00 

P.  F.  Donnelly 345  00 

aking  harness: 

D.  Forrest *68  76 

John  Hunter 80  00 

W.H.  Brady 100  00 

dbnilding  laundry  furnace: 

ThomasGannon flS  00 

F.  B.  VanHom _ 59  00 

P.  F.  Donnelly - —  40  00 

T.  A.  Lynch _ 41  51 

*  Awarded.  t  Inegolar. 
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Rebuilding  laundry  fUmace: 

Johns  &  Hunter.^ fTO  00 

Kand  &  Harmer 38  00 

John  Williams 66  00 

William  Chestnut _ *2»  00 

Repairing  bedsteads: 

William  P.  Bernstein  &  Co _ 48  60 

C.  B.  Newhauser.. 60  00 

F.  lies 69  00 

Scott  &  Hutchinson *46  00 

Strawbridge  &  Chase 49  60 

Making  ash-cart: 

C.  B.  Newhauser _ _ *25  00 

Scott  &  Hutchinson 60  00 

Wilson,  Childs  &  Co __ 34  00 

Trees  and  seed: 

Henry  A.  Dreer - *28  76 

Hand  fire-grenades: 

F.Stephanie _ - *40  00 

Schedule  of  offers  for  supplies  for  Naval  Asylum^  Philadelphia^  under  advertisement  of 

April  9,  1885. 

Books: 

John  Wanamaker ^ *$91  76 

J.  B.  Lippincott&Co 102  66 

Ice: 

Knickerbocker  Ice  Company per  ton..  '♦4  76 

Wire  cloth: 

C.  J.  Field __ _ 14  06 

E.  Darbv&Sons 14  67 

De  Witt  Wire  Cloth  Company 14  66 

J.J.Shannon 14  60 

P.  J.  Field *14  48 

Schedule  of  offers  for  supplies  for  Naval  Asylum,  Philadelphia,  under  adverti$emetU  of  Ma^ 

11,  1885. 

Cleaning  up  cemetery  lot: 

Mt.  Moriah  Cemetery  Company *f62  00 

Erecting  tombstones: 

DolanBros f78  CD 

E.  Sprague&Co t06  GO 

Bye  &  Carman *73  00 

Repairing  chapel  organ: 

JohnM.  Kern 46  60 

A.  G.  Ibach. _ 20  00 

Keuben  Nichols *20  00 

Relaying  brick  pavements: 

E.J.Donnelly _ 166  00 

Dolan  Bros--- _ 395  00 

J.  J.  Tevin  -. - --. 290  00 

ThoniasGamon _ *160  00 

S.  k.  Dubbs - 320  60 

Building  water-tank: 

Raiid  &  Harmer '.__ 249  00 

H.  E.  Henderson.- *225  00 

Repairing  slop  cart: 

Scottct  Hutchinson 42  50 

Newhauser  Wagon  Works    _ *27  60 

Pointing  walls: 

E.J.  Donnelly  ._ - -_ 640  00 

Dolan  Bros _ 628  00 

J.  J.  Tivin - 500  00 

S.   R.  Dubbs _ 610  00 

E.  H.  Benedict ♦eOO  00 

*A  warded.  f  Irregular. 
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(Muring  roofs,  &c. : 

Charles  DoDaghy ♦$115  00 

James  Donnell 200  00 

W.  H.  Townsend _ 160  CO 

Kelly  &  Ottenger _ 265  00 

■ying  flagging: 

Dolan  Bros per  linear  foot. .  99 

John  Maxwell's  Sons __ *90 

J.  J.  Teviu 95jf 

J.  H.  Comber _ 1  08 

8.  K.  Dubbs___  _. 1  23^ 

Moa  matting,  ciirpets,  &c.: 

J.  &  J.  DobsoD *368  82 

John  Wanamaker ._ 410  72 

'Aedule  of  offers  for  auppliea  for  Naval  Asylum,  Philadelphia,  under  adveriiaement  of  May 

18,  1885. 

thing: 

Jacob  Keed'sSons *|6,  585  00 

John  Waniimaker.. 6,647  00 

K>ts  and  slioc's: 

William  McKnight _ *2,  484  00 

John  Wanamaker ^ _ 2,580  00 

revisions: 

AllKTtSeigel _ ♦9,661  25 

Daniel  K.  Paul 13,914  50 

Thomai*  Hradley _ 10,120  56 

rocerie«: 

Kobert  McKeown ♦10,698  50 

kIs* 

..   .S.Miller.             _ ♦I, 232  15 

John  Wanamaker ^ 1,  530  16 

read: 

Gustav  Menzel 2,180  00 

Andrew  Marshall .._ 2,200  00 

Philadelphia  Home-made  Bread  Company ♦2,100  00 

>baceo: 

J.  Rinaldo  Sank  &  Co ^992  00 

M.  A.  Ketten&Co 1,024  00 

lal  and  wood: 

JohnStreet,  jr  ._ ^2,  554  60 

H.  C.  Cooke 2,672  60 

C.  B.  Norton*  Co f2,549  25 

Frank  K.  Ward.... _.  2,655  05 

lints,  oils,  and  glass: 

Wetherill  Bros flOO  25 

J.  J.  Shannon ^262  33 

IxjuisM.  Bean  &  Co t284  23 

e: 

Knickerbocker  Ice  Company ♦285  00 

inil^cr* 

Elias  Pohl .*. ♦SIO  00 

J.  W.  Gankill&Sons _ 545  10 

•©vender: 

Paul  J.  Field ^337  10 

K.  McKnight  &  Sons 372  50 

isce  11a  neons: 

J.  J.  Shannon.   ^740  72 

Panl  J.  Field 951  91 

(inlware: 

Siimnel  Goodall ^281  58 

Paul  J.  Field 286  59 

J.J.Shannon 281  69 

♦Accepted.  f^n^ormal.         * 
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Schedule  of  offers  for  supplies  for  navy-yard  at  WashingUmy  D,  C,  under  adverUMmaA  ^ 

July  19,  1884. 

Five  hundred  toDs  Cnmberland  coal: 

A.J.Harper $1,296  00 

Johnson  Bros _ _ _ 1,600  00 

Clark  &  Given 1,976  00 

A.  P.  Brown 1,285  00 

M.  R.  S.  B.  and  Coal  Company 1,785  00 

Stationery: 

V.  G.  Fischer *218  17 

W.  Ballantyne  &  Son 231  72 

Provender: 

R.  C.  Hewett «7»5  00 

W.  S.  Hoge 839 

W.  M.  Galt&Co 815 


Schedule  of  offers  for  supplies  for  navy-yard  at  Washington,  D.  C.y  under  adverHaemmii  t|f 

December  A,  1884. 

Paintfl,  oils,  and  glass: 

Martin  &  Butler . 

George  Ryneal,  jr 2S3  TOt 

D.  Shanahan 240  41 

Hirshberg,  Hollander  &  Co.. 279  06 

F.  Miller 272  87 

Z.  D.  Gilman.... 236  23 

Gas-pipe,  fixtures,  &c: 

R.  Leitch  &  Sons *HI9  89 

Henry  McShane  &  Co 819 

R.  A.  Robbins 1,076 

Hayward  &  Hutchinson ._ —  1,078  89 

Schedule  of  offers  for  supplies  for  navy-yard  ai  Washington,  D.  C,  under  adumiioememi  ^ 

January  23,  1885. 

Provender: 

W.  S.  Hoge 1841  60 

R.  C.  Hewett 837  00 

W.  M.  Galt&Co «790  8S 

Schedule  of  offers  for  supplies  for  navy-yard  at  Washington,  D,  C,  under  odcertiaememi  9f 

February  4,  1885. 

Iron  pipe: 

A.  P.  Brown $438  84 

J.  B.  Kendall 316  4t 

Robert  Boyd ._ -  375  50 

R.  Leitch  &Sons.. ._ *273  37 

Barber  &  Roes 326  49 

E.  G.  Wheeler 347  66 

Nason  Manufacturing  Company -.  408  21 

Cement,  lime,  &c. : 

A.  P.  Brown _ - «95  09 

Carriage- robe,  &c.: 

Kol)ert  Boyd 

E.  G.  Wheeler •OS  2§ 

Lutz&Bro OT  20 

Lumber: 

A.  P.  Brown 

G.  A.  Shehan... _ 

Grayson  &  Cain _ 694  09 

Wheatley  Bros 646  09 

J.  W.  Durvee 866  U 

Willett  &  Libbey *fi21  09 

W.  W.  McCollough - 666  09 

Paris  white,  &c. : 

E.  G.  Wheeler tl42  00 

Z.  D.  Gilman •145  89 

*  Awarded.        t  Withdrawn. 
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■'Hazdware: 

A.  P.  Brown $97  30 

Robert  Boyd 77  06 

Barber  &  Ross _ _ _ 85  59 

E.  G.  Wheeler.- *67  79 


of  offernfoT  supplies  for  navy-yard  at  Norfolk^  Va,y  under  advertisement  of  July  22 

1884. 
TWim-cotta  pipe: 

George  L.  Neville ♦$240  00 

Mayer&  Co 296  00 

Holmes  &  Weaver 336  00 

Akron  Sewer-pipe  Agency 352  00 


of  offers  for  supplies  for  navy-yard  at  Norfolk^  Fa.,  under  advertisement  of  July  26, 

1884. 

Stationery: 

Crump  &  Anderson ♦$375  88 

Hume&  Parker 389  58 

Pkovender: 

Evans,  Burwell  &  Tazewell _ 1,373  93 

A.  H.  Lindsay _ _ 1,401  58 

J.  G.  Keid _ ♦1,313  44 

»• 
Schedule  of  offers  for  supplies  for  navy-yard  at  Norfolk j  Fa.,  under  advertisement  of  Augtut 

25,  1884. 

Material  for  stoves: 

Holmes  &  Weaver _ ^$105  83 

SekeduU  of  offers  for  supplies  for  navy-yard  at  Norfolk,  Va.y  under  advertisement  of  January 

27,  1885. 

Provender: 

A.  H.  Lindsay $1,025  48 

Ethnridge  &  Brooks 1,091  90 

J.  G.  Reid 1,097  55J 

Evans,  BarweU&  Tazewell ^954  08 

Miaoellaneoas  articles: 

A.  Wrenn&Son ^82  00 

G.  L.  NevUle 106  65 

Bdkedule  of  offers  for  supplies  for  navy-yard  a  Norfolk,  Va.,  under  advertisement  of  March, 

4,  1885. 

GImb,  varnish,  bricks,  &c: 

Mayer  &  Co ^$130  50 

G.  L.  Neville 186  50 

R.  J.  Neely  &Co 186  75 

A.  Buff _ flOl  25 

Oekfdule  of  offers  for  supplies  for  navy-yard  at  Norfolk,  Va.,  under  advertisement  of  April  28, 

1885. 

CSiarooal: 

G.  L.  Neville *%\  75 

Pine  lumber: 

R.J.  Neely&Co ^122  22 

A.  H.  Lindsay _— 189  00 

A.  A.  McCullough 136  50 

L.  L.Neville 151  50 

IW,  pitch,  &C.: 

G.  L.  NeviUe 38  26 

Ifayer&Co 35  00 

E.  V.  White&Co ^34  56 

Give,  glass,  Ac: 

G.  L.  Neville 99  60 

ICajer&Co 99  70 

A.  Buff 97  95 

£.y.  White  &Co *94  95 

*  Awarded.  t  Inoomplete. 
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Pire-brick,  &c.: 

G.  L.  Neville t 

Mayer  &  Co ** 

E.  V.  White  &  Co I 

Schedule  of  offers  for  supplies  for  navy-yard  at  Norfolk,  Va,,  under  adverUsemeiU  dated 

16,  1885. 

Repairs  to  famitare: 

H.  R.  Anderson  &  Co *|1 

J.  S.  Crawford 1 

H.  Wertheimer 1 

Schedule  of  offers  for  supplies  for  navy-yard  at  Pensacola,  Fla.,  under  reqmtiHon  . 

July  9, 1884. 

Ptovender: 

F.  Bauer |2 

J.  O'Neal *2 


Scale  of  offers  for  supplies  for  navy-yard  at  Pcnsacola,  Fla,t  under  advertitement  of  J% 

1884. 

OOb,  &c.  : 

J.  O'Neal $1 

,    McKensie,  Oerting&Co *1 

Schedule  of  offers  for  supplies  for  navy-yard  at  Pensacola,  Flo,,  under  advertisemenl 

July  29,  1884. 

loe: 

Pensacola  Ice  Company,  1,120  pounds,  at  3  cents , *| 

Varnish: 

J.  O'Neal 

McKensie,  Oerting  &  Co * 

Provender: 

J.  O'Neal «2 

McKenzie,  Oerting  &  Co 2 

Turpentine: 

J.  O'Neal 

McKensie,  Oerting  &  Co _ * 

Coal: 

J.  O'Neal « 

McKensie,  Oerting  &  Co 

Schedule  of  offers  for  supplies  for  navy-yard  at  Pensacola,  Fla,,  under  adverUaement  of 

ary  14,  1885. 

Provender: 

J.  O'Neal - *$4 

Schedule  of  offers  for  supplies  for  navy-yard  at  Pensacola,  Fla.,  under  culvertisement 

ruary  16,  1885. 

White  lead,  oils,  &c. : 

J.  O'Neal - *$4 

McKensie,  Oerting  &Co 4 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cat.,  under  ad9erii$emaU 

July  23,  1884. 

Granite,  requisition  No.  1: 

James  McCudden *$2,  7 

G.  Griffith 2,7 

Ice: 

Henry  Connelly _ ♦I 

Stationery : 

Cunningham,  Curtis  &  Welch 1 

Dutton  &  Patridge ♦! 

*  Awarded. 
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Onmite,  reqaisition  No.  5: 

James  McCudden _ _ _ .- *$28,347  00 

G.  Griffith _ - 28,862  40 

John  Taylor 29,377  80 

Gnmite,  requisition  No.  6: 

James  McCudden _. *23,500  00 

John  Taylor _ 27,500  00 

G.  Griffith -.  24,000  00 

Wellington  coal  and  charcoal: 

A.  Powell *1,230  00 

James  McCudden - _ 1,235  00 

William  Walker __.  1,290  00 

Drawing  materials: 

Connington,  Curtis  &  Welch *126  64 

Coal: 

James  McCudden ._ *6,776  25 

A.  Powell 6,860  00 

William  Walker 7,075  00 

Lumber: 

A.  Powell J- - *1,497  50 

James  McCudden 1,^20  00 

J.  P.  Sheldon 1,540  00 

William  Walker 1.622  50 

vimU  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cal,,  under  advertisement  of  Au- 
gust 4, 1884. 

One  hundred  tons  cement: 

Scofield  &  Tevis— _  $1,950  00 

A.  Powell -. -..  1,825  00 

Holmes  Lime  Company 2.  032  05 

Richards  &  Harrison i,837  00 

James  McCudden ._ *1,790  00 

Harness: 

H^N.  Cook ^ *213  20 

Sieves : 

D.  Rutherford  &  Co _ .._  51  00 

T   H.  Selby&  Co *49  50 

Lead,  oil,  &c.: 

Sullivan  &  Ravels _-. fSll  33 

D.  Rutherford 585  90 

C/iffin&  Hendry. __ _ 581  40 

James  Gallup  &  Co _  515  24 

Whittier  &  Fuller *481  81 

Bope: 

D.  Rutherford 1,184  16 

Coffin  &  Hendry 1,147  15 

A.  Powell 1,147  15 

T.  H.  Selby&  Co... _ 1,128  65 

James  Gallup  &  Co n,  119  40 

D.  Rutherford  &  Co _ 177  27 

T.  H.  Selby  &  Co n67  28 

Pidu^  &c. : 

Coffin  &  Hendry_,_ „ *328  50 

James  Gallup  &  Co  _ -..  330  00 

D.  Rutherford  &  Co _ - _-_  363  00 

Limber,  requisition  31: 

James  McCudden 440  00 

J.  P.Sheldon-- 500  00 

A.    Powell *435  00 

Limber,  requisition  32: 

James  McCudden 270  00 

J.  P.Sheldon _ _ _ 276  25 

A.  Powell -.-  *265  00 

*  Accepted.  t  Irregular. 
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Scale  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  CaL,  under 

August  12,  1884. 

Oregon  pine: 

A.  Powell.. tSm 

James  McCndden •2fR 

Tnraer,  Kennedy  &  Shaw 28l/« 

Iron,  steel,  tubes,  &c. : 

George  W.  Gibbs  «& Co l,5Mli 

T.  H.  Shelby&Co »1,51S 

Lumber: 

Turner,  Kennedy&Shaw *■ 

A.  Powell 

James  McCudden , ^       «• 

Leather: 

H.  N.Cook _ -. •»■ 

Sand: 

A.  Powell.- 1, 

James  McCudden 1,  tat 

Aden  Bros *!,' 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cal.,  under  advertitemaU  ^ 

August  13,  1884. 

Fifty  toas  Wellington  coal: 

James  McCudden *$50S  01 

A.  Powell _ - 600  01 

William  Walker 618  61 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Oal.,  under  adoertiHmed  9f 

September  1,  1884. 

One  hundred  tons  Portland  cement: 

James  McCudden *$1, 

Richards,  Harrison  &  Sherwood  . 1, 

A.  Powell - - - - 1, 


s  §■» 


Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  under 

September  13,  1884. 

Five  hundred  redwood  ties: 

James  McCudden . $130  00 

A.  Powell *120  0» 

Fifty-five  tons  hay: 

James  McCudden *835  00 

A.  Powell - 990  00 

Aden  Bros - 990  00 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Oal,,  under  adveriitemml  ^ 

September  18,  1884. 
Brick,  cement,  lime,  <Scc. : 

James  McCudden _ ^*9388  B 

A.  Powell - 896  « 

Window-glass,  oil,  and  lead: 

Whittier,  Fuller  «&  Co nO  » 

Hardware: 

Dunham,  Carrigan  &  Co _ ♦11  TO 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Oal,,  under  odvertieemeHi  ^ 

September  30,  1884. 

Oregon  pine  and  piles: 

James  McCudden _ *$4,846  fi6 

A.  Powell - 4,963  66 

J.  P.Sheldon 6,060  61 

Reuton,  Holmes  &  Co 6,061  61 

Turner,  Kennedy  &  Shaw 6,100  00 

Iron  and  steel: 

T.  H.  Shelby  &  Co ^^»i% 

Shovels  and  glue: 

James  Gallap  &  Co _ — —    ""ST  61 

♦Awarded. 


A 
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I  ff  if^  >l»r  Mfiaffii  f§r  mufffmrd  ad  Mmrt  Iskmdf  CW.,  fmder  advetHaemeiU  tf 

Oelofter  e,  1884. 
Mid  riwwiti  linr : 

^JfllfafrAOo *tsn8  96 

W.  W.  Mootagiie  A  Co - , 382  48 

e  ^  ^§Bn  fmr  M|iplie«  /or  notiyjPTd  a<  Jfore  JifaHMt/CbL,  nmfer  oifoiflrlitMMiil  of 

ifoMM&er  8, 1884. 
QmoD  pine  pUuik: 

A,  Powdl «|382  90 

JaoMB  McCadden.. 1—      388  65 

Tamer,  Kennedy  &  Shaw - 380  00 

John  P.  Sheldon 1 - 385  00 

naila,  &c.: 

BGaUup AGo .-      *64  01 

^/uituam,  OBrri^ui  &  Oo J..        58  10 

D.  Rntherfind 61  10 

of  of  en  of  iugjpUes  for  naw-ffard  ai  Mare  AUmd,  CM.^  tmder  adverUdement  of 

jfovBMOev  4  J  1884. 

Om  handled  tons  Portland  cement: 

James  McCadden - -• *f8,848  00 

A.  PoweU 2,880  00 

D.  Rntberfind  A  Go 2,976  00 

of  ofev  for  nmUm  for  fmvjf-ptrd  at  Mare  Idand,  Chi.,  wmier  adverUmmeni  of 

Noffember  14,  1884. 

X  * *$1,000  00 

iu^vwou 1,260  00 

Jmmm  MeCndden 1,<160  00 

le  of  ijfere  for  mippUeo  for  natp-yard  al  Mare  Iriand,  Ocd,,  imder  advertieemeiU  of 

December  6,  1884. 
FroBh- water  sand: 

Aden  Broe --- - ♦|130  00 

James  McCadden 146  26 

lion  pipe,  rivets,  and  sheet-iron: 

Dimham,  Carrigan  &  Co - -.      127  90 

George  W.  Gibbs&Co - ^121  45 

T.  H.  Selby  &Co 127  72 

dmU  of  offemfor  supplies  for  navv-yard  at  Mare  Island,  Odl.j  under  adoertisement  dated 

l)€cember  9,  1884. 

Laid  and  oil: 

Whittier,  Fuller  &  Co - .-- j-  *t45  00 

Viseellaneoas  articles: 

James  Gallap  &  Co - *85  82 

Dnnbam,  Carrigan  &  Co -- - 92  13 

kiedmie  of  offers  for  supplies  for  navy^ard  at  Mare  Island^  Cal.j  under  Advertisement  of 

January  3,  1885. 
land  cement: 

James  McCodden ..- *$1,115  00 

J.  C.  Merrill  &Co - - tl,042  60 

A.  PoweU - 1,175  00 

imie  of  offers  for  supplies  for  navy-yard  at  Mare  Island j  Cal.^  under  advertisement  of 

February  7,  1885. 
)  of  copper: 
*. .,.  Mark&Co-.- *$30  00 

£mes  McCadden *533  00 

James  Brownlie - 562  50 

A-  PdweU - - 625  00 

r,  Someis&Co -. 584  00 

*  Awarded.  flnegolar. 
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Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island^  CaL,  under  advertiaemenl 

February  12,  1885. 

Stationery: 

Cunningham,  Curtis  &  Welch $297  : 

Dutton&  Patridge *292  ' 

Schedule  of  offers  for  supplies  for  navy-yard  at  More  Island,  Cal.,  under  advertiaemeni  . 

March  9,  1885. 

Lumber,  requisition  No.  67: 

John  P.  Sheldon _ *|115  ff 

Turner,  Kennedy  &  Shaw _ 117 

Keuton,  Holmes  &Co . 119  4- 

William  Walker —  117  00 

A.  Powell 121  50 

James  McCudden 117  00 

Lumber,  reciuisition  6H: 

John  P.  Sheldon -. -- - ♦le?  31 

Turner,  Kennedy  &  Shaw ._ • 169  (K 

Reuton,  Holmes  «fc  Co.  _ 172  « 

William  Walker 169 

A.  Powell --- l^fia 

James  McCudden  ._ 1 

Lumber,  requisition  69: 

John  P.  Sheldon.- . ♦45 

Turner,  Kennedy  &  Shaw  ._ _ _ 46 

Reuton,  Holmes  <&  Co 47  c 

William  Walker _. _._ 66  r 

A.  Powell--- - -— -- - 45 

James  McCudden.. _  45  i 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  CaL,  under  adverUsememi  < 

March  19,  1885. 

Three  thousand  pounds  ice: 

Henry  Connolly  .-_ _ •$«)  I 

Schedule  of  offers  for  supplies  for  naval  station  at  Key  West,  Fla.,  under  advertidememi 

February  14,  1885. 

Illuminating  oil: 

W.  H.  Monsalvage  &  Co... - $15  i 

W.  D.  Cash  .-.. »12  I 

Schedule  of  offers  for  supplies  for  naval  station  at  Fort  Royal,  S.  C,  under  advertimm»mi 

November  1,  1884. 

Materials  for  fence: 

N.  Christenson - ' 

McLeod  &  Bro _. 

Scale  of  proposals  for  wharf  at  Fort  Royal,  S.  C. ,  under  advertisement  dated  Jammar$ 

1885. 

Building  wharf: 

William  F.  Bowe.     Time,  four  months;  begin  thirty  days $17,'     * 

P.  Sanford  Ross.     Time,  four  months;  begin  twenty  days *14,t 

H.  W.  Crouch  &  Bro.     Informal;  no  price  named. 

*  Awarded. 
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Ho.  7.— BUREAU  OF  NAVIGATION. 

REPORT  OF  THE  CHIEF  OF  THE  BUREAX^ 


Navy  Department,  Bureau  of  Navigation, 

Washington^  October  10,  1885. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  Bureau 
of  Navi^ration  for  the  past  year,  together  with  the  estimates  for  its  sup- 
port, and  for  the  ex])enilitures  that  will  be  necessary  for  the  fiscal  year 
ending  June  30, 18S7.  Included  in  this  report  and  transmitted  herewith 
are  the  reports  and  estimates  of  the  several  offices  under  its  control,  to- 
getlier  with  the  statements  required  by  section  429  of  the  Kevised 
Statutes  of  the  United  States,  and  by  the  third  section  of  the  naval 
appropriation  act  approved  January  30,  1885. 

NAVIGATION. 

CompasHes. — During  the  past  year  172  compasses  have  been  repaired, 
and  24  new  ones  made  and  tested. 

A  compass  station  for  the  more  accurate  determination  of  the  devia- 
tion of  tlie  compass  has  been  established  in  Narragansett  Bay,  in  the 
vicinity  of  the  measured  mile. 

It  seems  proper  here  to  refer  to  the  preamble  and  resolutions  of  the 
Chamber  of  Commerce  of  New  York,  submitted  to  the  Department  in 
January  last,  pointing  out  the  desirability  of  establishing  a  compass 
station  near  that  city,  by  quoting  extracts  from  a  letter  prepared  in  this 
Bureau  for  the  information  of  the  Secretary,  as  follows : 

The  importaDce  to  be  attached  to  these  resolutions  canDot  be  overestimated.  As  every 
Teasel  of  iron  or  steel  raay  be  stated  to  be  a  magnet  of  irregular  shape  whicli  causes  the 
deviations  of  the  compass,  all  iron  and  steel  vessels  built  for  the  merchant  marine  should 
be  examined  upon  completion  for  the  purpose  of  finding  their  magnetic  poles  and  neutral 
lines.  This  examination  would  be  a  magnetic  survey  of  the  ship,  and  should  be  made 
in  a  dry- dock. 

The  primary  object  of  such  examination  and  survey  is  to  determine  the  best  location 
for  the  standard-compass,  on  which  depends  the  safe  navigation  of  the  ship.  Without 
this  survey  the  standard- compass  may  often  be  located  in  a  position  which,  though  con- 
venient and  easily  accessible,  is  the  one  most  likely  to  cause  shipwreck.  After  the 
•tandard-coinpass  has  been  located  the  ship  should  be  swung  at  a  compass  station  for  a 
table  of  deviations,  her  heeling  error  should  be  found,  and  her  steering-compass  com- 
pensated if  required. 

All  of  this  work  should  be  performed  by  naval  officers,  and  the  only  expense  to  the 
owners  would  be  that  incurred  in  docking  and  that  of  the  time  lost  at  the  compass  sta- 
tion. These  expenses  are  Insignifictint  when  compared  with  the  cost  of  ship  aud  cargo, 
and  owners  should  be  required  by  law  to  take  these  measures  for  the  protection  of  the 
lives  of  passengers.  As  a  portion  of  the  preamble  correctly  states  in  substance,  by 
means  of  such  examinations  and  observations  the  navigation  of  the  vessel  would  be 
changed  from  one  of  great  doubt  to  one  of  comparative  certainty.  The  absence  of  all 
snch  observations  may  readily  account  for  the  number  of  iron  vessels  of  our  merchant 
navy  which  have  been  wrecked  within  the  past  two  years. 

Compass  stations  should  be  established  in  the  vicinity  of  our  large  sea-ports.  I  have 
already  stated  that  this  Bureau  has  not  sufficient  money  to  carry  out  a  plan  of  this  kind, 
bat  the  sum  of  ^50,000  would  be  sufficient  for  the  purpoee,  and  I  can  recommend  no  ex- 
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penditnre  of  moDej  which  should  produce  more^  sahstantial  benefits  thui  one  ef  this 
kind,  which  would  save  money  and  lives. 

With  reference  to  the  suggestion  that  the  localities  for  the  compass  stations  should  be 
established  and  the  buoys  and  beacons  planted  by  the  Treasury  Department,  I  beg  to 
Htate  that  the  Navy  Department  should  be  charged  with  the  entire  subject,  for  the 
following  reasons,  viz: 

That  joint  action  on  the  part  of  officers,  a  portion  of  whom  are  under  the  oontrol  (/ 
one  Executive  Department  and  the  remainder  under  another,  is  not  likely  to  produce  the 
best  results; 

I^That  work  of  this  character  is  properly  under  the  control  of  naval  officers,  who  nov 
perform  the  duty  for  all  naval  vessels; 

That,  as  the  Navy  Department  has  already  the  necessary  instruments  in  its  possei 
and  officers  familiar  with  the  work,  it  will  only  be  necessary  to  establish  the  statkuw 

It  will  be  easy  to  comply  with  that  portion  of  the  resolution  recommending  the  pn^ 
aration  for  distribution  in  a  popular  form  to  those  interested  of  existing  informatioa  o 
the  causes  and  nature  of  the  deviations  of  the  compass,  and  specific  instmctionB  to  asttf 
tain  and  correct  them ;  for  the  Bureau  possesses  this  information  and  the  want  oi 
alone  prevents  its  publication.     In  addition  to  publishing  this  matter,  I  vroold  s 
that  a  series  of  popular  lectures  could  be  prepared  by  officers  in  this  Bureau,  fbr  ^   • 
ery  with  pmcticiU  illustrations  at  stated  intervals,  before  an  audience  compoeed  of 
cers  of  the  merchant  service  and  those  connected  with  commerce.     The  prepanttob  i 
.  such  lectures  would  cost  nothing— no  doubt  a  room  in  a  public  building  could  be  obtains 
for  the  purpose  in  New  York — and  the  opportunities  thus  afibrded  for  oommnnicatio 
between  the  two  services  would  be  mutually  beneficial. 

The  adoption  of  such  resolutions  as  those  herewith  referred  to  by  the  New  Tor 
Chamber  of  Commerce  is  therefore  most  opportune,  and  in  conclusion  I  beg  to  si 
that  the  Chamber  of  Commerce  be  informed  that  the  Navy  Department  is  prepokcu  i 
make  the  neceasary  magnetic  examinations  of  iron  and  steel  ships,  to  adjust  their  o 
passes,  and  will  l>e  glad  to  establish  compass  stations  in  proper  localities,  provided       ik 
can  be  obtained  from  Congress  for  that  purpose. 

The  Bureau  would  have  been  unable  to  entablish  the  one  compa 
tstation  in  Narra^ansett  Bay  had  it  not  been  in  poRsessioD  of  the  buoj 
and  the  moorings  required  for  the  purpose. 

The  compass  reports  required  from  cniising  vessels  continae  to 
<*,arefully  examined  and  the  calculations  verified  or  corrected.    Fn 
these  reports  it  is  ])roposed  eventually  to  prepare  a  new  variation  ohan 
The  most  complete  sets  of  these  observations,  illustrating  the  deviate 
of  the  compass  in  vessels  of  the  United  States  Navy,  have  been  arraugo 
for  publication  as  a  professional  paper. 

Professional  paper  No.  17,  ^*  Magnetism  of  iron  and  steel  ships,"  ha 
been  published  and  distributed  among  the  oiticers  of  the  Navy  and  mei 
chant  marine. 

As  th*»  magnetism  of  steel  ships  is  subject  to  great  changes  darin 
construction,  observations  have  been  taken  from  time  to  time  to  dete: 
mine  the  magnetic  character  of  the  steel  cruisers  now  building.  Pc 
these  ships  four  compensating  binnacles  have  been  made  in  the  Wasl 
ington  navy-yard  from  designs  ])repared  in  the  Bureau. 

Compafis-tcfttvKj  houfte. — The  work  of  erecting  the  compass-te 
house,  lor  which  there  is  an  appropriation  of  $7,000,  has  begun,  xn 
foundations  have  been  laid,  the  piers  on  which  the  instruments  are  t 
be  mounted  are  in  place,  and  the  superstructure  is  being  built.  Thi 
the  building  may  be  completed  and  provided  with  the  necessary  eqoi] 
ment,  ;in  estimate  for  $2,000  has  been  submitted. 

BettrtH  buition  of  longitudes, — The  results  of  the  observations  m      eta 
naval  otticeis  for  the  determiiuition  of  secondary  meridians  by  i    u 
of  the  t<»legraph,  in  188,*5-'84,  have  been  published   and  dis     i 
among  libraries,  geographical  societies,  observatories,  and  those  ini 
est^Ml  in  the  subject. 

The  secondary  meridians  thus  established  are  those  of  Vera  Oi 
Guatemala,  La  Libertad,  Paita,  Lima,  Arica,  Valparaiso,  and  the 
tional  observatory  of  the  Argentine  liepublic  at  Cordoba. 


REPOET  OF  THE  SECRETABY  OF  THE  NAVY.        85 

i  I  books. — In  coDsequeDce  of  the  improvemeDt  iu  the  constructiou 

1  ttiiuaraent  of  war  vessels  and  the  consequent  effect  upon  naval  tac- 

a  revision  of  the  signal  books  has  become  necessary,  and  officers 

d  engaged  in  making  the  necessary  changes. 

Ifavigation  supplies, — Through  the  courtesy  of  the  Light- House  Board 

quantities  of  illuminating  oils  required  for  the  Navy  continue  to  be 

uded  iu  the  supplies  contracted  for  by  the  Light- House  establish- 

Dt.    In  consequence,  naval  vessels  are  supplied  with  better  qualities 

»i   ods  and  with  greater  economy  than  if  independent  contracts  were 

I «  by  this  Bureau. 

^      onometers  are  expensive  but  necessary  instruments,  and  ships 

Qst  be  supplied  with  them.    There  are  now  240  chronometers  in  pos- 

[)n  of  the  Bureau ;  of  this  number  132  have  been  condemned  under 

rule  adopted  that  thirty  years  should  be  considered  the  lifetime  of 

wavy  chronometer.    As  few  new  chronometers  have  been  purchased 

iring  the  past  twenty  years,  the  number  available  for  issue  will  be 
lUll  further  reduced  within  the  next  few  years. 

It  is  proposed  to  purchase  annually  from  chronometer  makers  in  the 
CTnited  States,  after  a  competitive  trial  of  six  months,  a  sufficient  number 
>f  chronometers  to  replace  those  condemned  from  time  to  time. 

The  Omaha  has  been  fitted  with  an  incandescent  electric  light  plant 
lapplied  by  the  Consolidated  Electric  Light  Company  of  New  York. 
rbe  installation  is  reported  to  work  satisfactorily.  The  Edison  incan- 
lescent  electric  lights  on  board  the  Trenton  continue  to  give  satisfac- 
tion. 
•  Additional  books  have  been  supplied  to  the  libraries  of  cruising  ships, 

id  I  desire  to  repeat  the  recommendation  contained  in  the  annual  re- 

Tts  of  this  Bureau  for  the  past  two  years,  thatsuch  professional  matter 
is  essential  to  naval  officers  and  of  value  to  the  merchant  marine 

i  to  the  ship  building  interests,  be  published.    This  cannot  now  be 

•ue  for  want  of  an  appropriation. 

Ocean  surveys. — It  is  proposed  that  the  Ranger  shall  be  employed  in 

unding  the  Pacific  Ocean  oft'  the  coast  of  Lower  California  and  Mex- 
oo,  and  in  examining  the  North  Pacific  Ocean  for  the  rocks  and  shoals 

lich  have  been  reported  from  time  to  time  to  exist  in  the  track  of  ves- 

Is  bound  to  and  from  San  Francisco. 

Tlie  old  surveys  of  the  coast  of  tlie  Spanish  Main  are  known  to  contain 
nany  errors,  and  as  this  coast  is  much  frequented  by  merchant  ships 
>wned  in  the  United  States,  it  is  proposed  that  the  Thetis,  which  was 
Tansferred  to  tlie  Nav3'  for  surveying  purposes,  shall  be  used  to  make 
;be  surveys  necessary  to  conect  them. 

Upon  the  completion  of  this  dut>  the  Thetis  should  be  sent  to  the 

>utli  Pacifiij  Ocean  to  examine  the  many  dangers  to  navigation  which 
5  reported  to  exist  in  that  section  of  the  globe,  and  which  are  now 

lowu  on  charts,  but  the  existence  of  which  has,  in  many  cases,  not  been 
jroven. 

Publication  of  war  records, — The  work  of  classifying  and  copying 
lie  naval  records  of  the  war  for  publication  has  been  continued  as 
•apidly  as  the  small  force  at  the  disposal  of  the  Bureau  will  allow.  It 
e  ini|K)rtant  that  provision  should  be  ma<le  at  once  for  an  adc*quate 
'lerical  force  to  carry  on  this  work,  and  estimates  have  been  submitted 
herefor.  Every  year's  delay  in  procuring  and  copying  the  papers  now 
n  private  hands  adds  to  the  probability  of  their  loss  or  (lestruction. 
The  measures  adopted  by  Congress  to  provide  for  the  compilation  of  the 
l.rmy  records  have  produced  a  work  which  is  indispensable  to  the  study 
>f  the  war  and  a  source  of  satisfaction  to  the  participants  on  botli  Hides. 
S^o  book  ever  published  by  the  Government  has  met  with  so  jreat  a 
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popular  demand.  The  naval  records,  although  not  so  volnminoaB  as 
those  of  the  Army,  are  quite  as  important,  and  the  same  reason  exists  for 
their  publication.  Without  them  the  narrative  is  incomplete.  They 
have  besides  an  importance  of  their  own,  distinct  from  that  of  the  Army 
records,  in  that  they  contain  nearly  all  that  is  known,  in  actual  pnw- 
tice,  of  modern  naval  warfare,  and  their  consequent  value  to  the  legis- 
lative and  executive  branches  of  the  Government,  to  the  naval  service, 
and  to  the  community  at  large,  as  an  aid  in  forming  opinions  on  naval 
matters,  cannot  be  overestimated. 

Department  library. — During  the  past  year  the  library  has  con  tinned 
to  receive  valuable  additions  by  gift  and  by  purchase,  and  the  classit- 
cation  and  cataloguing  of  the  books  has  betiii  nearly  completed.    The 
reduction  of  the  annual  appropriation  from  $2,500  to  $1,000,  made  by 
the  appropriation  act  of  last  year,  is  a  serious  obstacle  to  the  improve- 
ment and  growth  of  tlie  library,  which  has  been  steadily  in  progress  since 
1882.     There  is  certainly  no  object  for  which  money  may  be  exiK'inded 
more  productive  of  direct  benetit  than  the  formation  and  maiutenance 
of  the  collection  of  books  of  professional  reference  for  the  Navy  Depart- 
ment, and  the  crippling  of  tliis  important  work  cannot  be  compensated 
by  a  saving  to  the  (Tovernment  of  $1,500.     I  therefore  recommend  that 
the  api)ropriatioii  of  $2,500  sh(mld  be  renewed. 

I  would  also  renew  the  recommendations  in  reference  to  binding  made 
in  my  last  annual  report,  as  follows: 

Under  existing  liiw,  no  binding  can  be  done  for  any  Department  of  the  Government 
except  in  plain  sheep  or  (floth.  Kxct'i)lionH  to  tliis  rule  have  been  made  in  favor  of  thf 
Congnjssional  Library  and  the  libraries  of  the  Department  of  State,  the  Patent  Office, 
and  theOnice  of  the  Surj^eon- (General  of  the  Army.  'J'he  restriction  npon  the  character 
of  the  l>inding  for  other  Department  libraries  is  harmfnl  to  the  interests  of  the  Govern- 
ment by  making;  it  imi>ossible  to  keep  sets  of  volumes  in  a  uniform  binding,  while  the 
saving;  in  exp(*nse  is  so  small  as  to  Ixi  wholly  out  of  i)roportiou  to  the  resalting  diaod- 
vant4;,;es;  and  it  is  clear  that  the  reasons  whirh  exist  for  the  exce]>tion8  in  fiivor  of  thf 
librarit's  of  the  Departinent  of  St,ite,  the  Parent  Office,  and  the  Surgeon-General's  Office 
apply  with  c<iual  force  to  those  of  other  Kxecutive  Departments. 

Naral  War  College, — The  first  session  of  the  Naval  War  Colle|;|^e  opened 
Septenil)er  3,  with  a  <'.lass  of  naval  olli(!ers.  The  instruction  consisted 
of  full  coiirsos  of  lectures  on  marine  international  law  and  on  military 
seience,  with  lectures  on  the  art  of  naval  warfare,  delivered  by  the 
ofli(vr.s  ('onneeted  witli  tlie  collejj^e  and  by  Rear- Admiral  Animen  and 
Commander  Taylor,  United  States  Navy.  Additional  lectures  on  sub- 
jects l)earin<i:  "P<>'i  the  course  of  study  were  j^iven  t)y  General  J.  C.  Pal- 
frey, (lcm*ral  (icor;^(»  H.  (xordon,  anti  John  C  Hopes,  esq.,  who  kindly 
volmit(M*rcd  lhi*ir  s(»rvi(Mvs  without  com])eiisation. 

In  the  course  just,  ended,  a  snccessfiil  l)c<:fiiniin<^  has  been  made  ol 
this  lii;;hly  Important  work.  Owiajj^  to  the*  sliort  time  for  preparation, 
an<l  t<»tln*  fact  that  s(»v<'ral  of  tiie  s|)c<*ial  iiistrnc>tors  whom  it  is  intended 
to  attach  to  the  colU'^jfr  have  Ixmmi  nc(!ivss,irily  ociMipied  with  duties  to 
wliich  tiu\\  hail  j>rrviinisly  been  assi«;n(Ml,  the  con I'se  of  instruction  waa 
not  as  eomph'ti*  as  it  is  hoped  ultimately  to  make  it,  but  enouj^h  haa 
been  done  to  assnri*  the  tinal  sncc/css  of  the  institution.  The  VVar  Col- 
le«^e,  by  ;»ivin;^  otliceis  an  advanciMl  course  of  instruction  on  subjects 
dire(,'tly  conneeted  with  th(»  art  of  war,  tills  what  has  hitlu*rto  In^en  a 
serious  want  in  our  systt>m  of  naval  educatitui,  and  it  can  but  cumuiend 
its(*lf  to  the  earnest  and  hearty  supi>ort  of  the  Department  and  of  fjuo- 
.  gn\ss. 

The  report  of  the  president  of  the  colle<re  and  the  recommeadatioDS 
contained  therein  are  fully  aj)proved  by  the  Bureau. 
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^  HYDROGRAPHIG  OFFICE. 

1     I  survey  of  the  west  coast  of  Central  America  lias  been  continued 
^  south  as  the  Onlf  of  Dulce  by  the  officers  of  the  Banger  during 

=^ :  t  season.    As  correct  charts  extending  from  that  point  to  Panama 

^''  e  ueeu  published  from  recent  surveys  made  by  English  naval  officers 
5'!  u  not  considered  necessary  to  extend  the  survey  now  under  the  di- 
~^i ;       ion  of  this  Bureau  farther  south. 

this  connection  I  beg  to  state  that  although  a  specific  sum  was 

T/       :ed  for,  no  money  was  appropriated  during  the  last  session  of  Con- 

s:.      1       to  complete  the  important  survey  of  the  west  coast  of  Mexico 

I  Central  America.    In  conse(]uence  it  is  not  possible  to  complete 

[f  1     9  publication  of  charts  from  the  surveys  recently  made  by  the  officers 

the  Banger. 

in  order  that  the  mercantile  community  may  have  the  benefit  of  this 
.    work  as  soon  as  practicable,  an  estimate  has  again  been  submitted 
mfficient  in  amount  to  engrave  and  print  these  charts.     It  is  unneces- 
aary  to  state  that  charts  of  this  locality  are  very  much  needed. 

The  improvements  in  the  construction  of  the  charts  issued  by  the 
Hjdrographic  Office  has  increased  the  demand  for  those  publications. 
Through  the  agency  of  the  branch  hydrographic  offices  in  the  cities  of 
Boston,  New  York,  Baltimore,  New  Orleans,  and  San  Francisco,  nau- 
tical information  contained  in  the  archives  has  been  distributed  to  the 
oflBciTs  of  the  merchant  marine,  and  in  return  a  vast  amount  of  addi- 
tional matter  has  been  collected  for  the  Hydrographic  Office  from  the 
db.servations  made  by  these  gentlemen,  who  have  been  uniformly  court- 
eous ill  complying  with  the  reque^its  of  the  representatives  from  the 
branch  offices  who  have  visited  their  ships  to  obtain  iuformation  likely  to 
beneHl  commerce  in  general. 

I  desire  to  invite  your  attention  to  the  building  in  which  the  engrav- 
iDg  of  copper  plates  and  the  printing  of  charts  is  carried  on.  As  it  is 
noc  tire-piuof,  the  valuable  plates  must  be  stored  in  the  Navy  Depart- 
ment, and  carried  to  and  from  the  printing  room  when  required  for  use- 
It  is  imimssible  to  remove  these  soft  copper  plates  from  building  to 
building  without  great  risk  of  injury. 

Special  conditions  of  light,  heat,  and  immunity  from  vibrations  are 
requiriMl  by  engravers  aud  draughtsmen  for  the  production  of  the  best 
work.  None  of  these  conditions  exist  in  the  building  at  present  occu- 
pied by  the  division  engaged  in  engraving  and  printing  charts.  From 
the  offi'nsive  odors  due  to  the  cleaning  materials  required  in  the  ])roc- 
ess  of  printing,  the  work  cannot  be  done  in  the  State,  War,  and  Navy 
Department  building  without  great  imtonvenience  to  its  occupants.  To 
removi*  these  obstacles  to  good  workmanship,  and  the  loss  due  to  in- 
jury of  plates,  a  building  especially  adapted  to  the  purpose  should  be 
const ructfMl  as  soon  as  ])Ossible. 

1  beg  to  repeat  the  statement  contained  in  the  report  of  the  Bureau 
for  liS«S4,  that  nautical  men  generally  favor  the  adoption  of  a  universal 
system  of  marks  and  buoys  for  channels  and  harbors,  and  to  renew  the 
suggestion  for  an  international  congress  to  consider  and  recommend 
one  system  for  ailoption. 

NAVAL   OBSERVATOUY. 

The  report  of  the  Superintendent  of  the  Naval  Observatory  gives  in 
detail  the  astronomical  work  jjcrformed  with  the  various  instruments 
durius:  the  past  year,  the  observations  of  the  eclipse  of  March  16  last, 
and  the  distribution  of  correct  time  to  the  principal  cities  and  sea-ports. 
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Appended  thereto  is  a  report  of  the  work  done  for  the  Transit  of  V 
Commission,  relating  to  the  observations  made  in  1874  and  1882. 

The  general  adoption  of  the  system  of  standard  time  has  created  i 
demand  for  more  accurate  time.  To  answer  this  demand  and  to  render 
service  to  the  maritime  community,  time-balls  have  been  erected  it 
Boston,  Newport,  the  New  York  navy-yard,  Philadelphia,  Hamjp 
Koads,  Savannah,  New  Orleans,  and  San  Francisco.  Th  rongh  the  conn- 
esy  of  the  Western  Union  and  Baltimore  and  Ohio  Teleg^raph  G  i- 
nies,  these  time-balls  are  connected  with  and  dropped  from  the  jxa 
O'  servatory  daily  at  noon,  the  temporary  use  of  the  wires  being  giro 
free  of  charge. 

Requests  have  been  received  from  the  maritime  bodies  of  other  citiei 
for  the  time  service,  but  it  has  not  been  possible  to  comply  with  there- 
quests  for  want  of  an  appropriation.  Indeed,  were  it  not  for  the  free 
use  of  the  telegra[>h  lines  (and  voluntary  labor  at  Savannah  and  Hamp- 
ton Roads)  the  cities  already  mentioned  could  not  be  supplied  with  the 
cerrect  time.  To  comply  with  the  requests  for  this  service  an  estimate 
is  submitted  herewith. 

The  several  recommendations  contained  in  the  report  relative  to  the 
observations  of  the  solar  eclipse  of  August  29,  1886,  to  permanently  fix- 
ing the  status  of  the  assistant  astronomers,  and  for  the  recognition  of 
the  services  of  the  instrument  maker,  Mr.  W.  F.  Gardner,  in  perfecting 
the  clock  system  for  transmitting  time  from  the  Observatory  to  the  va- 
rious Government  departments,  are  approved  by  the  Bureau. 

I  desire  to  renew  my  recommendations  of  last  year  in  regard  to  the 
Naval  Observatory,  as  follows : 

The  necessity  tor  an  appropriation  with  which  tobe;;iu  the  buildings  for  the  nevf  (faral 
Observatory  upon  the  »it*^  .selected  by  a  coniinisnon  app:)inted  for  the  purpose  aod  pur- 
chased by  theCrovernnient,  so  otUm  mentioned  in  previous  reports,  is  more  apparent  thAD 
ever  in  consiMjaence  of  the  dilapidated  conditioner  the  buildiugs  and  the  anhealthyaiid 
improper  location  of  the  present  Observatory,  and  I  again  urge  the  importance  of  an  ap- 
propriation for  that  purpose. 

NAUTICAL   ALMANAC. 

Tlie  Sn))eriiiteT)(leiit  of  theNautical  Almanac  reports  the  pro^^ress  made 
(luring;  tlie  ]>ast  year  in  ])re|)arii)^  the  annual  volumes  in  advance,  aod 
the  work  performed  on  astronomical  tables  and  [)apers. 

The  Anierican  ]Santical  Almanac  for  188S  and  the  Epbenieris  for  the 
same  year  were  issued* in  the  early  part  of  1885,  and  the  type  work  of 
the  volume  for  1880  is  nearly  completed.  The  computations  for  1890 
and  1801  are  in  course  of  execution.  The  Atlantic  Coaster's  Naiatical 
Almanac-  for  188G  is  now  in  press,  and  that  for  the  Pacific  coast  was  is- 
sued in  8eptenil)er  last. 

ESTLMATES. 

In  submitting  the  estimates  for  the  support  of  the  Bureau  daring  the 
cominj;:  fiscal  year,  I  have  the  honor  to  bring  to  your  notice  the  follow- 
ing extract  from  my  last  annual  rc])ort,  viz: 

I  bt*«i  toinvilf  your  attention  to  the  annual  appropriations  for  thift  Burean,  which  have 
stea<lily  drtnased  in  amount  lioni  $;i}>*J,r)()(>  for  the  tiwal  year  of  18«6-*67  to  $100,000 
for  the  year  lss:^-'H4.  Since  the  year  IHflf)  the  amount  appropriated  aDOually  to  cany 
on  the  work  under  the  eo^nizance  of  this  Bureau  has  been  insufheieDt  to  supply  our  ves- 
sels with  th(;  liest  and  most  im])n)ved  artich;s  of  navij^ation  outfit.  In  conseqnenoe,  how- 
ever, of  the  (]uantity  of  supplies  purchiused  during  tlie  eivil  war,  and  remaining  on  hand 
at  its  c]os<*,  cruising  ships  have  Iteen  furnished  with  instruments  for  navigation  which, 
if  not  of  the  latest  patterns,  still  answer  the  purpose  for  which  they  were  pnrchaaed  in 
the  absence  of  better.     But  the  supplies  alx>ve  mentioned  have  gradually  been  exhausted. 
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if%  become  obsolete  and  have  been  sold  as '' unserviceable, ''  in  compliance  with  the 
»mam  of  Ciongress  approved  Angnst  5,  1802,  which  leqnired  ^1  stores  and  supplies  to  be 
^KppniBed  and  those  found  to  be  unserviceable  to  be  sold. 

L     The  supply  of  articles  of  Davigation  outfit  baa  still  further  decreased 

'jdnce  the  above  was  written,  while  the  appropriation  for  tbe  fiscal  year 

reading  Jane  30, 1885,  was  187,500,  a  reduction  of  112,500  on  the  amount 

r.ltor  the  previous  year.    The  appropriation  for  the  present  fiscal  year  is 

(:;.$87,500,  which  is  $42,500  less  than  tbe  estimates. 

y     I  have  submitted  estimates  for  $130,000,  an  amount  which  in  my 

0      lion  is  necessary  for  the  efficient  administration  of  this  Bureau,  and 

1     lut  which  it  will  not  be  practicable  to  supply  our  cruising  vessels 

a      to  the  improved  outfits  required  for  the  safe  navigation  of  modern 

lips  of  war. 

Very  respectfully,  your  obedient  servant, 

J.  G.  WALKER. 

Chief  of  Bureau. 
Hon.  W.  C.  Whitney, 

Secretary  of  the  Navy. 


E&timmie$  of  appropricUiona  required  for  the  service  of  the  JUtccU  year  ending  June  ',iO,  1887, 

by  the  Bureau  of  Navigation. 

A. 

VX)R  THE  SrPPOET  OF  THE  BUREAU  OF  NAVIGATION. 

I. — Salaries. 

For  aalarj  of  chief  clerk  (Revised  Statutes,  page  70,  section  416,  and  act  of 

March  3,  1885) $1,800 

For  salary  of  one  clerk  of  class  three  (act  of  March  3,  1885),. 1,  600 

For  salary  of  one  clerk  of  class  two  (act  of  Murch  3,  1885) 1,  400 

For  salary  of  one  clerk  of  class  two  (act  of  March  3,  1885) -*.  1,  400 

For  salary  of  one  clerk  of  class  one  (act  of  March  3,  1885)  .-_ 1, 200 

For  salary  of  one  clerk  (act  of  March  3,  1885) _ _. 1,  000 

For  salary  of  one  copyist  (act  of  March  3,  1885) - 900 

For  salary  of  one  assistant  messenger  (act  of  March  3,  1885) 720 

For  salary  of  two  laborers  (act  of  March  3,  1885) .__ 1,  320 

Total - _ ._.  11,340 

For  increase  of  salary  of  chief  clerk  (submitted) 450 

For  increase  of  salary  of  clerk  of  class  three  (submitted) 200 

For  increase  of  salary  of  clerk  of  class  two  (submitted) 200 

For  increase  of  salary  of  clerk  at  $1,000  (submitted). ._ _  200 

B. 

8ALARIEH,  OFFICE  OF  NAVAL   INTELLIGENCE. 

For  salary  of  one  copyist  (submitted) $900 

For  salary  of  one  laborer  (submitted) 660 

C. 

I. — Salaries,  Office  of  Naval  Records  of  the  Rebellion. 

For  salary  of  one  clerk  of  class  one  (act  of  March  3,  1885) $1,  200 

For  salary  of  two  copyists,  at  $720  each  (act  of  March  3, 1885) 1 ,  440 

Total _ 2,640 

For  salary  of  one  agent  for  the  collection  of  Confederate  records  (submitted).  _  2,  000 

For  salary  of  one  clerk  of  class  three  (submitted)  --. - 1,600 

Fornlary  of  one  clerk  of  class  two  (submitted) 1,  400 
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F(yr  salary  of  one  clerk  of  class  one  (snbmitted) |1, 

For  salary  of  two  clerks,  at  $1,000  (snbmitted) 2, 

For  salary  of  two  copyists,  at  $900  (submitted) 1, 

For  salary  of  two  copyists,  at  $720  (submitted) 1, 

II. — Contingent  Expenses. 
For  stationery,  trayeling  of  agent,  and  other  contingent  expenses  (submitted) .      1, 

D. 

I. — Salaries,  Library,  Navy  Department. 
For  salary  of  one  lalwrer  (submitted) _ \ 

II.— Books. 

For  professional  books  and  periodicals  (act  of  March  3,  1885) ._ 1, 

For  professional  books  and  periodicals  (submitted) _. 1, 

Total 2, 

Note. — The  amount  estimated  for  ($2,500)  is  that  appropriated  previous  to 
the  current  fiscal  year.  The  reduced  amount  is  totally  inadequate  to  meet  the 
necessities  of  the  Department. 

E. 

I.— Salaries,  Hydrooraphic  Office. 

For  salaries  of  two  clerks  of  class  two  (act  of  March  3,  1 885) 1*2, 

For  salary  of  one  clerk  of  class  one  (act  of    March  3,  1885) 1, 

For  salaries  of  draughtsmen,  engravers,  copyists,  copper-plate  printers,  print- 
ers' apprentices,  assistant  messengers,  laborers,  and  watchmen  in  the  Hydro- 
graphic  Office  (actof  March  3,1885) _._. 41, 

Total -. ._ 45, 

For  salary  of  one  clerk  of  class  four  (submitted) ._ li 

For  increase  of  $200,  to  advance  one  clerk  of  second  class  to  class  three  (sub- 
mitted)   _ 

For  watchman,  additional  engravers,  and  advance  of  others  (submitted) 8 

II. — Contingent  and  Miscellaneous  Expenses. 

For  purchase  of  chart- paper,  copper-plates,  electrotyping  copper- plates,  ink,  and 
other  materials  in  printing  division;  instruments  and  materials  for  drawing 
division;  materials  for  and  mounting  charts;  toolsand  materials  forengravers; 
reduction  of  drawings  by  photography;  photolithographing  charts  for  imme- 
diate use;  transfer  of  photolithographic  and  other  charts  to  copper;  repairs  to 
p^intiIlg-p^e^*.ses  and  other  furnitnre  and  tools;  extra  drawing  and  engraving; 
translating  from  foreign  hmgnuges  in  preparing  charts  and  notices;  purchase 
of  foreign  and  other  charts  and  hydrographic  works  for  the  use  of  vessels  of 
the  Navy  and  expn»«ss  and  freight  charges  on  the  siinie;  purchase  of  drawing- 
paper,  drawing  materials;  surveying  instruments  and  repairs  of  same  to  be 
furnished  naval  vessels  while  surveying;  compiling  and  arranging  data  and 
printing  and  mailing  Pilr)t  Chart  of  North  Atlantic  Ocean,  and  purchase  of  pro- 
fessional works  relating  to  hydrographv,  surveying  and  its  kindred  branches 
(actof  March  3,  lHHr>): _' .' 4,' 

For  rent  of  building  for  printing-presses,  draughtsmen  and  engravers,  storage  of 
copper-plates  and  the  materials  used  in  the  construction  and  printing  of 
charts;  gas,  water,  and  telephone  rents,  and  for  repairs  and  heating  of  the 
rooms  fact  of  March  3,  18><r)) _ ] 

For  cxmtingent  expenses  of  branch  ollicea  at  Boston,  New  York.  Philadelphia, 
Baltimore,  New  Orleans,  and  San  Francisco,  including  furniture,  fuel,  lights, 
rent,  care  of  offices,  messenger  service  in  boarding  ships,  carfare  and  ferriage 
in  visiting  merchant  vessels,  freight,  expres5*age,  telegrams,  and  other  neces- 
sary expenses  incurred  in  collecting  the  latest  information  for  the  Pilot  Charti 
and  for  other  purposes  for  which  the  offices  were  established  (act  of  March 3, 
1885) :. ' 

Total K 
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F. 

I. — Salabibs,  Naval  Obseevatoey. 

.ry  of  one  assistant  astronomer  (act  of  March  3,  1885) $2,000 

^ry  of  two  assistant  astronomers  at  $1 , 800  (act  of  March  3,  1885) 3, 600 

iry  of  one  clerk  of  class  four  (act  of  March  3,  1885) 1,800 

iry  of  one  instrument-maker  (act  of  March  3,  1885) 1,500 

iries  of  four  watchmen,  including  one  for  new  Naval  Observatory  site 

f  March  3,  1885). 2,880 

iries  of  one  skilled  laborer  at  $1,000  and  one  skilled  laborer  at  $720  (act 

irt-h  3,  1885) 1,720 

Ties  of  seven  laborers  at  $660  (act  of  March  3,  1885) 4, 620 

'otal 18,120 

v;ise  to  pay  of  one  assistant  astronomer  (submitted) 600 

ease  to  pay  of  two  assistant  astronomers,  of  $400  each  (submitted) 800 

•ease  to  pay  of  instrument-maker  (submitted) 200 

ries  of  three  computers,  at  $1,200  each  (submitted) __. 3,600 

■ry  of  one  copyist  and  indexer  for  library  (submitted) 800 

II. — Contingent  and  Miscellaneous  Expenses. 

oellaneous  computations  (act  of  March  3,  1885) 1,200 

ks,  }>eriodicals,  engravings,  photographs,  and  fixtures  for  the  library  (act 

in'h3,  18<5) 1,000 

aratus  and  instruments,  and  repairs  of  the  same  (act  of  March  3,  1885).  2, 500 
airs  of  buildings,  fixtures,  and  fences,  including  fixtures,  fences,  and 
at  new  Observatory  site,  for  fuel,  furniture,  gas,  chemicals,  stationery, 

it,  postage,  and  contingent  expenses  (act  of  March  3,  1885) 3,900 

nient  to  Smithsonian  Institution  for  freight  on  Observatory  publications 

o  foreign  countries  (act  of  March  3,  1885)  .   136 

'otal.— 8,736 

ease  of  amount  for  repairs  of  buildings,  fixtures,  &c.  (submitted) 1, 100 

)aratus  and  material  for  experiments  in  solar  and  stellar  photography 

litted)  ._ 1.000 

ntenance  of  time  service  (submitted).. 5,  000 

ti;;!it  Ciise  for  standard  clock 300 

feet  3  inch  cotton  fire-house,  with  necessary  couplings  (submitted) 600 

Ota! - 8,000 

G. 

I.— NAUTICAL   ALMANAC. 

ries  of  assistants  in  preparing  for  publication  the  American  Ephemeris 
fautical  Almanac,  viz: 

•ee  assistants,  at  $1 ,600  (act  of  Marc-h  3,  1 885) $4,  800 

oa'<si.stant>*,  at  $1,400  (act  of  March  3, 1HH5)._ 2,800 

•eea.«*sistants,  at$l,2(M)(actof  March3,  18H.'>)._. 3,600 

0  a.HHiHtants,  at  $1,000  (act  of  March  3,  1885)-. 2,000 

5  copyist  (act  of  March  3,  1885) _ _  720 

J  assistant  messenger  (act  of  March  3,  1885) 720 

s  laborer  (act  of  xMarch  3,  1H85) _----.  660 

of  computers  on  piece; work  in  preparing  for  publication  the  American 
De      and  Nautical  Almanac,  and  in  improving  the  tablesof  the  planets 

1  h3,  1885) 8,400 

-  23,700 
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FOB  THE  NAVAL  SBBVIOS. 

I. — Navigation. 

For  foreli^Q  and  local  pilotage  and  tov^age  of  ships  of  war;  services  and  mate- 
rials in  correcting  compasses  on  board  ship,  and  for  adjusting  and  testing  com- 
passes on  shore;  nautical  and  astronomical  instruments,  nautical  books,  maps, 
charts,  and  sailing  directions,  and  repairs  of  nautical  instruments  fbr  ships  of 
war;  books  for  libraries  for  ships  of  war;  naval  signals  and  apparatus,  namely : 
signal  lights,  lanterns,  rockets,  running  lights,  drawings  and  engraving^  for 
signal  books;  compass  fittings,  including  binnacles,  tripods,  and  other  api>end- 
ages  for  ships'  compasses;  logs  and  other  appliances  for  measuring  the  ship's 
way,  and  leads  and  other  appliances  for  sounding;  lanterns  and  lamps  and 
their  appendages  for  general  use  on  board  ship,  including  those  for  the  cabin, 
ward-room,  and  steerage,  for  the  holds  and  spirit-room,  for  decks  and  quarter- 
masters' use;  bunting  and  other  materials  for  flags  and  making  and  repairing 
flags  of  all  kinds;  oil  for  ships  of  war  other  than  that  used  in  the  engineer  de- 

\  partment,  candles  when  used  as  a  substitute  for  oil  in  binnacles  and  running 
lights,  chimneys  and  wicks,  and  soap  used  in  the  navigation  department; 
photographic  instruments  and  materials;  stationery  for  commanders  and  navi- 
gators of  vessels  of  war,  and  for  use  of  courts-martial ;  musical  instruments  and 
music  for  vessels  of  war;  steering  signals  and  indicators,  and  speaking-tubes 
and  gongs  for  signal  communication  on  board  vessels  of  war;  and  for  intro- 
ducing and  maintaining  electric  lights  on  board  vessels  of  war  (act  March  3, 
1885) - $13( 

Note. — The  amount  asked  for  ($130,000)  is  the  same  as  that  submitted  for 
the  current  fiscal  year,  for  which,  however,  only  $87,500  were  appropriated.  It 
is  proposed  to  replace  by  new  instruments  of  modem  construction  the  oltl  chro- 
nometers, sextants,  spy-glasses,  and  other  nautical,  meteorological,  and  hydro- 
graphic  instruments,  most  of  which  have  been  in  service  since  the  late  war,  and 
could  only  be  made  useful  by  frequent  repairs.  The  same  conditions  prevail 
with  the  running  lights,  sounding,  signaling,  and  illuminating  implements,  and 
logs  for  measuring  the  ship's  way,  now  in  service;  and  it  is  also  proposed  to 
introduce  the  electric  light  on  several  ships  during  the  next  fiscal  year. 

II.— Ocean  Surveys. 

P^or  special  ocean  surveys  and  the  publication  thereof  (act  of  March  3,  1885)  _.     3( 

I 

Note. — Last  year  the  sum  of  $20,000  was  asked  for  and  $10,000  appropriated; 
the  amount  estimated  for  the  next  fiscal  year  is  $30,000. 

It  is  proposed  to  continue  the  U.  S.  S.  Hanger  in  surveying  on  the  Pacific 
coast;  in  sounding  in  the  track  of  the  Pacific  Mail  steamers,  and  examining 
reported  rocks  and  shoals  in  the  North  Pacific  Ocean;  it  is  further  proposed  to 
have  the  U.  S.  S.  Thetis  make  surveys  and  soundings  along  the  Spanish  Main, 
and  eventually  to  transfer  her  to  the  South  Pacific  to  examine  the  many  re- 
ported dangers  to  navigation  now  on  charts.  The  amount  iisked  for  incladee 
also  the  publictition  of  surveys,  which  involves  the  slow  process  of  drafting  and 
engraving;  for  which  reason  it  is  recommended  that  the  appropriation  be  made 
continnoiiM. 

III. — Publication  of  Suuvkys  of  Mexican  Coast. 

For  repairing  and  engraving  on  copper-plates  the  surveys  of  the  Mexican  coast 
(submitted) . 

It  is  reconmnjudt'd  that  tlu'sc  a]»propriations  be  made  continuous,  as  the  work 
of  surveying,  drafting,  and  cn^r.iving  may  extend  over  the  time  to  which  the 
usual  annual  appropriations  arc  limited. 

IV. — OiisEKVA  rioNS,  Transit  of  Venus. 

For  completing  the  reductions  of  the  observations  of  the  transit  of  Venus  (to 
be  expended  under  the  direction  of  the  Transit  of  Venus  Commission)  (sub- 
mitted)     .  -- - 

V. — Ni:\v  Naval  Observatory. 

For  c*oinmencing  the  erection  of  the  new  Naval  Observatory  and  neoeflsary 
buildings  upon  the  .site  purchased  under  the  act  of  Congress  approved  Feb- 
ruary 4,  1880  (21  Stat.,  page  64)  (submitted) 
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VI.— Compass-Testing  Houses. 

^FV>r  oompletiog  oompass-testing  hoases  and  fhmitare  for  same  (sabmitted) |2, 000 

VII. — Publication  op  Pbofessional  Papebs. 

For  publication  of  professional  papers  (submitted).. 12,000 

vni. — Contingent,  Navigation. 

Fbr  contingent  expenses  of  the  Bnreau  of  Navigation,  namely:  For  freight  and 
transportation  of  navigation  materials,  postage  and  telegraphing  on  public 
business,  advertising  for  proposals,  packing-boxes,  and  materials,  famitnre, 
sUitionery,  and  fuel  for  navigation  offices  at  navy-yards,  and  all  other  con- 
tingent expenses  (act  of  March  3,  1885) _.      5,000 

Note. — The  amount  under  this  head  ($5,000)  is  the  same  as  asked  for  last 
year;  the  amount  appropriated  for  the  current  year  is  $4,000. 

In  the  deficiency  act  of  March  3,  1885,  two  items  were  appropriated  to  cover 
deficiencies  in  the  years  1883  and  1884,  and  it  is  probable  that  in  the  final  set- 
tlement of  the  contingent  for  the  year  ending  June  30,  1885,  a  deficiency  will 
reenlt. 

Since  the  Tallapoosa  has  ceased  to  carry  fireight,  expenses  under  this  head 
have  naturally  increased,  and  the  practice  of  supplying  our  foreign  squadrons 
'with  stores  of  American  manufiicture,  su<^  as  lard  oil,  bunting,  stationary,  &c., 
entails  increased  freight  bills. 

IX. — Naval  Wab  Colleqk. 

For  repairs  and  improvements  on  Naval  War  College  buildings,  heating,  light- 
ing, and  famitnre  for  same,  books  and  stationery,  freight,  and  other  contin- 
gent expenses  (act  of  March  3, 1885) _ -_. ..      8,006 

For  facing  college  building  with  Portland  cement  (submitted) 2, 850 

For  purchase  of  ieed  and  maintenance  of  horses  and  mail- wagon,  and  attend- 
ance on  same  (submitted) - 1,550 

For  clerk  to  commandant  or  senior  officer  (submitted) 1, 000 

For  attendant  on  buildings  (submitted) 600 

Total - - --- --_     14,000 

X. — Civil  Establishment. 

New  York  navy-yard: 

For  one  clerk _ 1,400 

For  one  writer ._ -.       1, 000 

For  one  storekeeper —  900 

For  one  master  of  tugs  ._ - 1,500 

Portsmouth  na\'y-yard: 

For  one  clerk -.._ 1,000 

Boston  navy-yard: 

For  one  storekeeper ._...   . .  900 

League  Island  navy-yard: 

For  one  storekeeper 900 

Norfolk  navy-yard: 

For  one  clerk ..       1,200 

Washington  navy -yard: 

For  one  clerk - - 1,000 

Mare  Island  navy- yard: 

Foroneclerk -     - 1,000 


Total - - 10,800 

Note. — ^The  amount  appropriated  for  the  current  year  ($5,000)  has  been  ap- 
plied to  the  payment  of  the  following  clerks,  viz: 

Portsmouth . .- $1,000 

N«w  York - _ 1,400 

k - -.-     1,200 

^«  island --- - - 1,000 

- for  four  months.-        400 

ing  eight  months  the  person  doing  the  clerical  work  at  Wash- 

M  miid  firom  the  appropriation  ** Navigation,''  at  $3  per  diem,  as 

Iman;  at  Boston  and  League  Island,  one  laborer  each  is 
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engaged  in  taking  care  of  stores  and  keeping  accounts  at  |2  per  diem  from 
^*  Navigation.  *'  It  is  proposed  to  employ  a  properly  qnalified  storekeeper  at 
each  of  these  yards  in  place  of  the  laborers,  at  $900  per  annum. 

The  estimates  submitted  comprise  also  the  pay  of  a  writer  and  storekeeper 
at  New  York,  who  are  now  paid  from  *'  Navigation,"  as  well  as  the  pay  of  a 
master  of  tugs  at  New  York,  at  $1,500  per  annum,  who  by  Department's  order 
of  October  6,  1884,  is  paid  alternately  by  Ordnance,  Navigation,  Construction 
and  Repair,  Equipment  and  Recruiting,  and  Steam-Engineering. 

RECAPITULATION. 

FOB  THE  SUPPOBT  OF  THE  BUEEAU  OF  NAVIGATION. 

A. — I.  Salaries,  Bureau  of  Navigation I 

Salaries  (submitted) 

B. — I.  Salaries,  Office  Naval  Intelligence.- 

C.  —  I.  Salaries,  Office  Naval  Records  of  the  Rebellion 

Salaries  (submitted) * 

II.  Contingent  expenses 

D. — I.  Salaries,  library.  Navy  Department 

II.  Books,  library,  Navy  Department 

E. — I.  Salaries,  Hydroj^niphic  Office 

Salaries  (submitted)    

II.  Contiu;j;ent  and  miscellaneous  expenses,  Hydrographic  Office 

F. —  I.  Salaries,  Naval  Observatory 

Salaries  (submitted) 

II.  Contingent  and  miscellaneous  expenses.  Naval  Observatory _ 

Contingent  and  miscellaneous  expenses  (submitted) 

G. — I.  Nautical  Almanac 

Total - 

FOB  THE  NAVAL  SEBVICB. 

I.  Navigation _ 1 

II.  Ocean  surveys 

III.  Publication  of  surveys  of  Mexican  coast 

IV.  Observations,  Transit  of  Venus _. 

V.  New  Naval  Observatory 2 

VI.  Compass-testing  houses 

VII.  Publication  of  professional  papers 

VIII.  Contingent  navigation 

IX.  Naval  War  College _ 

X.  Civil  establishment 

Total - 4 


StfUement  of  amounts  expended  at  navy-yards  for  the  pay  of  persons  employed  an  cleru 
during  the  fiscal  year  1884-'85,  and  of  the  amounts  required  for  the  fiscal  year  II 
(act  of  January  3,  1885,  section  3). 


Navy-yards. 


Portsmouth 

Boston 

Do 

New  York 

Do 

Ltcsigue  Island. 

Do 

Norfolk 


Appropriations. 


Civil  e'^tablishment. 

do 

Nuvijcation  

Civil  establishment. 

Navig^Htion 

Civil  establishment. 

Navij<:ution 

Civil  establishment. 
do 


Washington- 

Do -   Xavijfation 

Mare  Island Civil  establishment 


Total  civil  establishment. 
Total  navi^ration 


Grand  total. 


Amounts 
expended, 
1884-'85. 


$1,000  00 


043  06 
1,400  00 
1.879  90 


616  00 

1,200  00 

400  00 

009  00 

1,000  00 


5,000  00 
8,747  36 


8,747  85 


Amo 
qu 
188 


*  This  amount  includes  one  clerk  ($1,400),  one  writer  ($1,000),  one  storekeeper  (|90l)),  Mid  o 
ter  of  tugs  ($1,500). 
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96  report  of  the  secretary  of  the  navy. 

report  of  superintendent  naval  war  college. 

United  States  Naval  War  Gollk0b, 

Newport^  B.  7.,  September  30, 18S5. 

Sir:  I  have  the  hoDor  to  inform  theBurean  that  the  first  term  of  t 
War  College  ended  today. 

As  a  matter  of  record  it  may  not  be  out  of  place  to  state  that  under  da 
of  May  3,  1884,  the  Department  directed  a  board  of  naval  officers 
<<  report  upon  the  whole  subject  of  a  post-graduate  coarse  *  * 
for  oMcers  of  the  Kavy,  &c.''  The  report  of  the  Board,  dated  Ja 
13,  recommended  in  the  most  emphatic  terms  the  adoption  of  a  pt 
graduate  course )  and  on  the  6th  of  Octolnsr  following,  General  Oru 
^o.  325  announced  to  the  service  the  establishment  of  the  United  Stat 
Naval  War  College. 

A  copy  of  the  report  of  the  Board  and  the  order  authorizing  the  C< 
lege  are  herewith  appended  as  part  of  the  record. 

Soon  after  the  promulgation  of  General  Order  No.  325,  instmctio: 
were  issued  to  the  following  named  officei*s  to  prepare  themselves  f 
duty  as  members  of  the  college  faculty,  to  wit:  Capt.  A.  T.  Mahan,  1 
S.  N.,  to  prepare  to  instruct  in  naval  history  and  naval  tactics;  Pn 
James  Russell  Soley,  IT.  S.  N.,  to  prepare  a  course  of  lectures  in  intc 
national  law,  and  Paymaster  li.  W.  Allen  to  prepare  himself  to  iciatm 
in  naval  law  and  the  administration  of  justice. 

In  ac(*.ordaucewith  the  recommendations  of  the  Board,  that  the  scieu 
and  art  of  war  ^^  would  be  best  taught  by  one  learned  in  military  science 
the  Department  made  application  to  the  Hon.  Secretary  of  War  for  tl 
detail  of  an  Army  officer  to  take  charge  of  that  branch  of  the  oo 
course. 

In  compliance  with  this  request,  Lieut.  Tasker  H.  Bliss,  First  Artiller 
(J.  S.  Army,  was  assigned  to  the  duty,  and  I  may  say  here,  in  passin, 
that  the  choice  was  an  exceedingly  fortunate  one  for  the  College*  Bi 
Captain  Mahan,  who  was  at  this  time  on  the  Pacific  station  in  coi 
mand  of  the  U.  S.  S.  Wachusett,  was  not  ordered  home  in  time  to  alio 
him  to  prepare  his  work,  and  P^»yma8ter  Allen  was  subsequently 
signed  to  other  duty,  leaving  Professor  Soley  and  Lieutenant  Blisa 
only  regular  instructors. 

To  make  good  the  deficiency,  the  services  of  other  officers  were  asl 
for. 

Medical  Director  Richard  C.  Dean  was  invited  to  give  a  coarse  of  h 
ures  on  naval  hygiene;  Kear- Admiral  J^auiel  Ammen  was  requeeti     i 
give  a  lecture  on  any  topic  (jonnected  with  naval  warfare  he  might  ae 
and  Commanders  llonr^^  C.  Taylor  and  William  Bainbridge  HofF 
asked  U\y  for  similar  service;  but  of  the  four  officers  named,  I 
(/ominander  II.  0.  Taylor,  was  ordered  by  the  Department.  i 

miral  Animen,  being  on  the  retired  list,  was  not  subject  toorde 
he  generously  volunteered  his  services  and  to  travel  at  his  oi 
pense. 

As  it  was  ne(?essarj'  to  supply  other  lecturers  bt'isides  the  two  n 
instructors  named,  personal  solicitation  was  resorted  to  wli 
])iest  efiect,  as  the  following  list  will  show : 

Uear-Admiral  Daniel  Ammen  read  a  lecture  to  theola«8  on  the 
September  (jovering  subjects  of  vital  importance  to  the  naval  i 
and  containing  some  valuable  hints  to  naval  officers. 

September  17. — General  »I.  C.  Palfrey,  formerly  of  the  XJvAU 
Army,  but  now  a  citizen  of  J^oston,  read  a  lecture  on  the  I 
<;ampaign  of  18G2. 
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September  21. — General  George  H.Gordon,  formerly  of  the  Army,  but 
now  in  civil  life,  delivered  a  lecture  on  Pope's  campaign  in  Virginia. 

On  the  22d,  Commander  Taylor  read  his  paper,  the  subject   being 
the  necessity  of  concentration  in  the  formation  of  the  naval  line  of 
tie ;   and  on  the  28th,  Mr.  John  G.  Ropes,  of  Boston,  a  gentleman 
viaely  known  for  his  extensive  and  accurate  knowledge  of  military  his- 
lorv,  delivered  a  lecture  on  the  Virginia  campaign,  which  included  the 
s  of  battles  from  the  Wilderness  to  Cold  Harbor. 
\      >t.  E.  O.  Matthews  had  kindly  consented  to  read  a  paper  to  the 
s,  and  he  had  been  set  down  for  the  29th,  but  he  was  assigned  to 
BBiy  just  before  the  date  fixed  upon,  and  was  obliged  to  leave  town. 
Of  the  three  military  lectures  it  is  but  just  to  say  that  they  were  of 
highest  order  of  excellence  and  contributed  very  materially  to  the 
«i€«ess  of  the  course.     I  gladly  avail  myself  of  this  occasion  to  make 
formal  acknowledgment  and  to  express  my  gratitude  to  the  several 
jcDtlemen  named. 
The  first  of  these  three  military  lectures  treated  of  the  engagements 
ween  ships  and  shore  batteries,  and  was  not  only  very  instructive,  but 
vDollv  within  the  line  of  our  studies.     The  other  two  lectures  were  illus- 
trtted  by  military  maps  and  gave  in  the  most  graphic  manner  the  prin- 
ipal  features  of  the  campaign.     As  lessons  in  grand  tactics  and  strat- 
•  they  were  of  very  great  value.     But,  however  much  importance 
y  be  attached  to  lectures  of  this  class,  I  would  hardly  venture  a  second 
to  solicit  these  voluntary  contributions  to  our  regular  course,  un- 
[here  should  be  some  means  provided  for  defraying  the  expenses  of 
who  accepted  an  invitation  to  lecture. 
10  this  end  I  would  recommend  that  a  small  sum,  not  exceeding  $500, 
»  asked  for  of  Congress  to  cover  expenditures  of  this  character. 
Among  those  who  were  invited  to  lecture,  but  who  for  various  rea- 
;  wert*  obliged  to  decline,  was  Mr.  John  lOricsson,  of  New  York.     In 
I  very  courteous  letter  that  gentleman  said  that  it  would  afford  him 
much  pleasure  to  present  to  the  class  under  instruction  his  views  on 
defensive  naval  warfare  but  for  engagements  which  demanded  his  at- 
tention at  the  time  named  in  the  invitation. 

A  'General  but  very  informal  invitation  was  extended  to  the  officers 
1/f  the  Marine  Cor|)s,  through  thecolonel-coinniandant,  but  the  time  was 
(X)  short  to  admit  of  accei)tance  on  the  i)art  of  those  willing  to  i)repare 
h'tures. 

Of  the  regular  course  of  lectures  on  international  law  and  military 
rice,  1  am  happy  to  be  able  to  say  that  they  more  than  realized  my 
iTiectations. 

The  lectures  of  Professor  Soley  are  so  admirably  adaj)ted  to  the  wants 
vh\  otlicers  that  they  must  hereafter  form  an  indispensable  parts 
uur  system  of  professional  education.  Indeed,  I  am  forced  to  the 
elusion  that  the  branch  of  international  law  which  he  treats  of  in 
h  a  ma.sterly  manner  belongs  to  and  is  inseparable  from  a  thorough 
rne  of  the  study  of  war.  It  can  no  longer  be  considered  a  sei)arate 
>artment  of  study. 

L.ieuteuant  Bliss,  having  been  detailecrfor  duty  at  the  college  but  two 

iths  prior  to  the  commencement  of  the  term,  had  but  little  time  to 

pare  his  lectures,  yet  his  intimate  knowledge  of  military  history  and 

amiliarity  with  the  standard  works  of  military  writers  enabled  him 

icquit  himself  with  credit.     The  experience  gained  during  the  term 

tiis  great  interest  in  the  work  will  enable  him  to  still  further  perfect 

elf  for  the  duty  to  which  he  has  been  assigned. 
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III  addition  to  the  1'ore^oiii^,  tliere  were  rend  to  tbe  claA8  four  papers 
on  naval  topics. 

There  were  no  reeitatibim  required  of  the  chiss,  and  no  original  papers 
calle<l  for. 

Taken  as  a  whole,  there  is  every  reason  to  be  satisfied  with  the  results 
of  the  term,  and  good  grounds  for  expecting  still  better  results  in  the 
future. 

The  full  development  of  the  college  course  must  be  a  question  of  time. 
But  with  instructors  deeply  intere.%ted  in  their  w^ork  and  the  uiauy  oflH- 
cers  desirous  of  professional  improvement,  from  which  to  form  classes, 
that  time  need  not  be  very  far  distant.  Of  the  great  intiueuce  ou  our 
future  Navy  even  a  moderate  development  of  the  course  must  exercise 
no  one  can  doubt  who  has  even  a  slight  acquaintance  with  what  has  al- 
ready been  accomplished. 

Estimates  for  furtlun*  repairs  and  improvements  of  the  college  build- 
ing and  for  books  to  com|)lete  the  library  have  been  submitted. 

It  is  hoped  that  the  Department  will  ask  for  the  necessary  appropria- 
tions of  Congress  and  commend  to  that  body  the  favorable  considera- 
tion of  this  important  institution. 

Very  respectfullv,  vonr  obedient  servant, 

S.  B.  LUCE, 
Commodore^  U,  S,  Navy. 

Capt.  JouN  (i.  Walkeu,  U.  S.  Navy, 

Chief  of  the  Jiureau  of  Navigation. 


[Senate  Kx.  Doc.  No.  fiS,  Forty-eijflith  Cuii^rcsa,  c<kccoiid  Hefwiun.] 

IMtcr  from  the  Stcrtian/ of  f/u:  Nan/,  nporting^  in  ansirer  to  Srnafc  rcnolulioH  of  the 4th 
l;^"*^f/l/,  thr  .•<^yw  tnktu  hjf  him  to  tHfahiinh  an  adninnd  counte  of  im<truction  of  naval  offlctn 
at  Coast*  r»  Harbor  Island,  Rhode  Mand. 

Navy  Department, 
Waahintfton^  February  11,  1883. 

Sir:  1  Imvo  to  iuknovvli'djxe  the  receipt  of  a  eopy  of  a  rivsolution  adopted  1)y  the  Senate 
on  the  4th  <h»v  of  Fe)>ruarv,  ns  follows: 

**  Htsolvtd,  That  the  SecTi-tarv  of  the  Navy  is  herehy  direeted  to  report  to  the  Senate 
what,  if  any,  ste]>s  have  heeii  taken  to  estahlish  an  ad va need  course  of  inHt ruction  of 
naval  oflirers  at  C'oast<'is'  Harlior  Island,  Uhode  i.^land,  and  the  reasons  which  havecon- 
trolle<l  Iln'  ai-lion  of  1h<»  Ihpnitniiiit.'' 

The  suh/n'ct  of  an  iidvaiiefd  course  of  insfrnt^tion  of  naval  oflicera  was,  May  3,  1884, 
ex>niniitte(i  hy  this  I)epaitnient  to  a  I'lonrd  consistin<r  of  ConiinodorrS.  H.  Luce,  Com- 
niander  W.  T,  S:nn|ison,  and  Lieut,  (.'omniander  C.  F.  (i<M)drich,  who  on  the  13th  of 
June,  \^^\,  made  a  iijxnt  t'e<-onini(  iidintx  the  e>tahlishnient  of  such  a  course  of  instnic- 
tion  in  the  M-ieiice  and  art  of  niiiiiMV  and  naval  warfare  and  in  international  law  and 
history.  The  nu'thi»d  rreonmuiidi  «1  is  carefully  outlined  in  the  report,  a  copy  of  which 
is  annextMl  to  this  connnunicatitMi. 

As  it  wa-<  (h-eined  advisable  that  tJHMOui-se  of  study  shtuild  l»e  made  to  supplement 
the  preM>nt  instruction  of  naval  ollicersin  torpe<loes  at  Newport,  \i.  ].,  and  that  the  |^an 
Hhould  he  seh'cted  where  the  Department  is  already  in  po.^es.sion  of  thenecessaiy  groanda 
and  huildin;;s,  the  Iioard  recommended  theestahlishnient  of  the  colIc(|^of  instmction  al 
Newport. 

In  pursuance  of  the  previous  di-termination  of  the  Department,  and  in  accordance  with 
the  fore<j:oin^  report,  directions  were^iv(>n  that  pre]>ar:ition  should  lie  made  for  the  ooona 
of  instruction  to  he  conducted  at  Coasters-  Harbor  Island,  in  Newport,  by  Geneial  Qidar 
No.  WZo,  issued  October  (>,  1H84,  a  copy  of  which  is  herewith  transmitted. 

Th(^  rea.sons  which  have  controlled  the  action  of  the  Department  are  to  be  found  in  fha 

recognized   necessity  for  an  advanced  course  of  military  and  naval  education  in  tiM 

United  States?.     There  are  now  (jxistinj;  three  schools  for  the  purpose  in  the 

one  in  the  Navy.     The  latter  is  at  the  Torpe<lo  Station  at  Newport,  where  a  rlnin  of  4 

8  assembled  for  a  few  months  in  each  year  for  instruction  in  the  art  of 
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d  using  torpedoes  and  torpedo  explosives.     The  constant  changes  in  the  methods  of 

nducting  naval  warfare  imposed  by  the  introduction  of  armored  ships,  swift  cruisers, 
,  8e;i  going  torpedo-boats,  and  high-power  guns,  together  with  the  more  rigid  meth- 
of  treating  the  various  subjects  belonging  to  naval  science,  render  imperative  the 
blishnient  of  a  school  where  our  officers  may  be  enabled  to  keep  abreast  of  the  im- 
provements going  on  in  every  navy  in  the  world.  The  Torpedo  School  only  partially 
ralfills  the  imperative  requirements.  The  college  is  intended  to  complete  the  curriculum 
Vy  adding  to  an  extent  never  heretofore  undertaken  the  study  of  naval  warfare  and  in- 
teraational  law  and  their  cognate  branches. 

The  great  surplus  of  officers  in  the  Navy  makes  it  especially  appropriate  to  require 
tliat  at  all  times  some  of  them  not  needed  for  actual  duty  shall  be  engaged  in  courses  of 
jpxofessional  study  calculated  to  improve  and  qualify  them  for  better  sorvice  in  the  future. 

In  instituting  this  school  of  instruction  at  Coasters'  Harbor  Island,  the  Department, 
Acting  witliin  the  scope  of  its  powei"s,  has  sim])ly  utilized  public  grounds  and  buildings 
under  its  own  immediate  control  for  a  wise  and  beneticial  purpose,  and  has  detailed 
naval  officei-s  who  can  rejidily  be  spared  to  constitute  the  president  and  faculty  of  the 
<K>llege. 

Very  little  expense  will  be  incurred  in  carrying  out  the  Department's  plan,  while  the 
"benefits  to  be  realized  by  the  Navy  and  the  country  will  be  of  great  importance.     The 
•object  is  commended  to  the  notice  and  favor  of  Congress. 
Verj'  respectfully, 


The  PHKsinENT  i»Ko  tempore  ok  tue  Senate. 


W.  E.  CHANDLER, 

Secretary  of  the  Navy. 


report  of  board  <>n  a  post-graduate  course. 

United  Statfs  Training  Squadron, 
United  States  Flag-ship  New  Hampshire  (First  rate), 

Newport,  R.  /.,  June  13,  1884. 
Hon.  William  E.  Chandler, 

Secntary  of  the  Nary,  Washington,  D.  C: 

Sir:  The  Hoard  appointed  by  the  Department  under  date  of  May  3,  to  "report  upon 
the  wholt;  subject  of  a  post-graduate  course,  or  school  of  application,  to  be  established 
by  the  Department  for  officers  of  the  Navy,  giving  in  detail  the  reasons  for  establishing 
such  .school,  the  scope  and  extent  of  the  proposed  course  of  instruction,  and  an  opinion 
as  to  the  best  location  therefor,"  have  the  honor  to  submit  the  following  preliminary 
report. 

If  tht:  recommendations  contained  herein  meet  with  the  approval  of  the  Department, 
the  Boanl  is  ready  to  develop  the  plan  in  greater  detail: 

FIRST. — the  reasons   FOR  ESTABLISHING  SUCH   A  SCHOOL. 

The  variety  and  extent  of  knowledge  now  required  of  a  naval,oflScer  demands  a  longer 
period  than  wiis  formerly  considered  necessiiry  to  cover  a  complete  course  of  technical 
education.  Of  this  knowledge  certain  branches  are  acquired  and  assimilated  with 
greater  ea.se  by  minds  more  matured  than  those  of  the  average  undergraduates  of  the 
Naval  Arademy. 

It  is  found  that  numbers  of  young  officers  after  a  little  experience  at  sea  take  up  of 
their  own  accord  those  studies  for  which  they  have  developed  a  tiuste;  it  may  be  ord- 
nance, astronomy,  electricity,  steam,  hi.story,  international  law,  or  the  languages.  There 
are  others  who,  possessed  of  uudou^>ted  ability,  do  not  exert  themselves  in  the  direction 
of  self- improvement  for  want  of  proper  facilities,  or,  perhaps,  of  an  incentive — men  who 
could  take  a  high  stand  in  almost  any  branch  were  the  opportunity  offered  or  the  motive 
power  applied. 

For  years  past  the  Bureau  of  Ordnance  has  recognized  the  existence  in  the  service  of  a 
large  amount  of  talent  that  could  be  utilized  for  its  own  special  purposes,  and  it  has 
always  encouraged  officers  to  qualify  themselves  in  that  particular  line.  It  now  finds  its 
reward  in  a  body  of  capable  and  efficient  assistants. 

The  present  admirable  post-graduate  course  at  the  Torpedo  Station  is  due  solely  to  the 
enlightened  policy  of  that  Boreau.  ^ 

In  the  establishment  of  the  proposed  school  the  Navy  Department  would  be  doing  for 
all  professional  brunches  what  the  Barean  of  Ordnance  has  been  long  doing  to  snpply  its 
own  particular  needs.  It  would,  moreover,  consolidate  the  instruction  in  each  into  a 
well  oiganized  and  homogeneona  system. 
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Tlie  Hoard  is  ol'  the  opinion  that  a  cogent  reiison  for  8U(;h  a  .S(*hool  is  that  there  may  b« 
a  phice  wiiere  our  olUcers  will  not  only  be  en(U)n raged,  but  rei^uired  to  stn-ly  tV.oir  pro- 
fession proiKT — war — in  a  far  more  thorough  manner  tfrm  h;vs  ever  heretofore  been  at- 
tempted, and  to  brinir  to  the  investigation  of  the  various  problems  of  modem  zuitaI 
warfare  the  sciontitiir  methods  adopt <'(l  in  other  profi^ssions. 

Although  the  s<Mence  of  warcinnot  be  mastered  through  the  agency  of  books  ulone,  yel 
a  oompU'te  stuily  of  the  operations  of  war,  both  on  land  and  sea,  by  which  the  principleB 
of  the  scienri'  have  been  illustratcsl  practirally,  is  absolutely  t*ssontial  to  the  proper 
education  of  l  lie  oilU'er  whose  lif»;  is  dedic^ited  to  the  profession  of  arms. 

Campaigns  that  have  «lepended  for  sued. ss  upon  the  co-operation  of  a  fleet;  campaigns 
thjit  have  been  trust rate«l  through  the  interposition  of  a  lleet;  the  transfer  by  water  of 
a  numerous  army  to  distant  points  and  llieir  landing  on  an  enemy's  coast  under  the  gnns 
of  a  lleet ;  the  various  results  of  ilu-  engagtrments  bet  ween  ships  and  shore  batteries;  naval 
exi)editions  whicli  have  end«;d  in  (Iisast(^r  that  could  hav(^  been  foretold  through  an  in- 
telligent study  (►f  the  probbfui  belbrehand;  and  the  great  naval  battles  of  history,  even 
from  the  earliest  times,  whieh  illustrate  and  enforce  many  of  the  most  important  and 
immutable  princi{>le-<  of  war.  should  Iw  earefully  examined  ami  n'udercd  familiar  to  the 
naval  studrnt.  I'or  it  is  ujMin  his  jirofessional  skill  in  tlur  larger  openit ions  of  combining 
and  utilizing  t4»  t]ieb«stadvanta;ie  ihe  Iloating  Ibrei^  of  the  country,  as  well  as  in  the  more 
restricte«l  c»je  oj'  an  isMMtid  command,  that  our  p('oj)le  must  rely  for  the  protection  of 
their  intere>t-s  ;i;ul  lii  gUMiding  of  their  extensive  coasts  and  coasting  tnulc  from  the 
dej)redations  of  an  enem\ . 

The  almost  total  ab>enc<!  of  an  ade(iuat(*  !iaval  tbrce  ad«ls  to  the  burden  of  responsi- 
bility imposed  upon  our  naval  olliceis,  and  imperatively  demands  of  them  extmonli- 
narv  exertion  in  the  a«<iiii>ition  of  j>rf»fe»ional  knowledge  in  order  to  make  such  amends 
as  they  best  may  f:»r  the  extn-nu.'  pir.uily  «»i'  tlie  nieans  turnished  them.  Horc»,  then,  is 
not  simply  a  '*re::son,''  but  an  absolute  necessity  for  the  establishment  of  such  a  sc^hool 
as  the  order  contemplates. 

In  reg.inl  t«»  tb.it  valuabb'  ])ra<*(i(ral  e\]urifnce  which  can  be  gained  only  by  service 
atloat.  tin'  Ametican  nav;i!  oir.cer  is  at  a  gr»  at  disadvantage.  It  is  well  known  that  the 
chainiel  s«juad?on  ni'  (JrcMt  llritiin  and  the  squadron  of  (.'volutions  of  Franw,  made  np 
of  line-of-battle  sliips  (d*th:*  mosi  n-ccnt  ty|K's,  have  lonii  been  the  great  naval  war  schools 
of  tlieir  ri*sj)cctiv«'  countries,  \>  Idle  the  nav.il  olVn-i  i*s  of  all  maritime  nations,  great  and 
small,  incbnlinir  chili.  (  bina,  an<l  .lapin.  enjoy  th»'  opportunities  denied  to  onr  offii*er« 
of  duty  on  board  of  modern  iij;hting  ships.  This  very  serious  defect  in  our  naval 
organization  can  only  1)4'  |)iirtially  r(-medii'd,  ii'at  all,  by  tin?  j>n»iw).-!ed  war  scliool. 

The  b.sre  siat«nu'nt  that  our  naval  ollicers  not  only  do  not  study  war  sus  a  science,  but 
havf  no  :idi(in:itt'  sch(»ol  of  practice,  seems  in  these  days  of  b»oad  and  liberal  cultnre  so 
cxtraonlinary  th.it  it  is  al(Mie,  in  the  jndiretnetit  of  the  I>oard,  suflicient  reason  for  the 
early  tbundiii;^  of  the  institution  v.bich  tli'.>  I.)4.'partnu'nt  now  has  under  consideration. 

r»ut  tlKrre  are  oth«-r  weijihty  reasons. 

Naval  ofiieers  aie  ()ften  «:illed  uiM»n  on  foreign  stations  to  exercise  diplonnitic  functions, 
and  are  n(»t  nnlrc(|nently  rei{nired  to  settle  or  act  ui)on  <iue.stions  involving  nice  points 
o\'  international  law.  Tiny  shonbl.  therefore,  be  carel'iilly  i)repared  for  this  responsi- 
bility by  an  intijuale  knowledge  of  ilu'  enlightened  neutrality  poli«^y  which  this  country 
ha*'  had  the  ]ii)nor  tif  introdnciu.;  and  maintaining  from  its  fonndati<m,  and  of  the  prin- 
ciples of  e(|uity  that  h:«\eever  charact4'rized,  as  wj'II  as  of  the  instruments  which  control 
the  inti'n-'»in>4'  ot  the  Viiited  .*^tMtes  with  forfigti  iM)w<'rs. 

Thorounh  instrnction  in  in1«'rnation:il  law  may  tluTctore  In*  regardwl  as  an  essential 
fealnrt-  in  tiie  higlnr  education  of  the  r.aval  ollicj-r.  'f  his  can  best  be  snpplit^  by  a 
post-Liradiiale  ciMirse. 

The*«!nfly  of  war  and  law  e<]>«'ci.ilK- sliouM  be  undi  rlaken  by  minds  more  mat  a  red 
than  <a!i  he  found  amom:;  llnr  average  umh'igr-Mlnatt^,  and  by  delerring  it  to  the  time 
when  tin*  oJiieer  is  about  to  iis^utne  tin-  greati'r  res))on-^ibiIities  of  higher  rank  the  full 
weiglil  4)i"  the>e  ^uhJ4'cts  i^j  better  ai)i>re«'i;itcd,  and  their  ac4|uisilion  tar  more  likely  to 
rngag4'bis  bi-^t  iMiergies. 

A  more  ext^'inlctl  (-onrse  in  mechanics,  gun  const nu'tion.  <^e.,  is  necessitated  by  the 
very  gn-at  advances  that  are  being  4*<mstantly  made  in  ordnance;  while  recent  hydro- 
graphi4'  w«)rk.  the  exact  determination  of  latitudes  and  longitudes,  in  the  many  cases 
uhere  thi-^  Ntill  n-mains  t4)  be  i'lTecte«l.  the  a4ldition  of  iron  shii)s  to  the  Navy,  involving 
the  nec4'ssity  4)f  pieci.<e  evolution  of  tlieir  miignetie  constants,  ^e.,  show  how  imperative 
is  the  d<'niand  for  higher  in.strnction  in  surveying,  nautical  astronomy,  and  practical 
j)hysics. 

in  giving  prominence  to  the  subjects  of  war  and  law,  as  studies  to  which  the  greatest 
importance  should  be  attaeh4'd,  and  to  the  ac({uisition  of  which  the  highest  efforts,  stimn- 
Litcd  in  what  manner  soever  the  Department  may  judge  wisest,  should  be  applied,  the 
Board  is  by  no  means  iu.sensible  to  the  great  value  to  the  country  of  work  that  msly  be 
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■ocomplished  by  the  Navy  in  time  of  peace;  work,  too,  snch  as  may  be  strictly  in  the  line 
of  professional  improvement,  and  such  as,  by  training  the  facalties  and  extending  the 
mental  horizon,  still  further  prepares  the  officer  for  the  more  varied  demands  made  in 
tline  of  war  upon  his  intelligence  and  attainments.  As  the  domain  of  human  knowledge 
becomes  more  and  more  enlarged,  the  field  of  professional  requirements  expands  to  such 
Mi  extent  that  it  must  be  pastured  out,  as  it  were.  Thus  the  tendency  in  the  *$  avy,  as 
In  all  other  professions,  is  towards  the  formation  of  specialties.  It  is  to  the  specia  ist  that 
we  are  indebted,  mainly,  for  the  vast  accessions  which  have  been  made  of  late  years  to 
common  stock  of  knowledge.     But  it  is  for  the  very  reason  that  the  victories  won  in 

vce  and  the  great  variety  and  attraction  of  the  studies  open  to  the  naval  officer  may, 
sometimes  do,  lead  him  away  from  his  true  pursuit,  that  we  urge  the  early  opening 

*  school  where  war,  the  one  subject /Mir  excellence  of  the  naval  profession,  may  be  taught 

thoroughly  as  it  can  be  taught  outside  of  the  stern  school  of  the  field  of  battle. 

Failing  to  produce  specialists  in  this  one  branch,  we  fail  utterly  in  our  whole  system 
of  naval  education,  for  all  others  are  but  subordinate  or  accessory. 

In  the  earnest  prosecution  of  what  is  but  a  means  to  an  end,  the  officer  is  too  apt  to 
kiee  sight  of  the  ultimate  object  of  all.  Thus,  electricity  in  its  application  to  torpedoes, 
chemistry  in  its  application  to  explosives,  metallurgy  in  relation  to  ordnance,  and  steam 
BS  a  motive  power,  are  only  means  to  the  end  for  which  a  navy  may  be  said  to  exist — 
Boccess  iu  war.  The  establishment  of  the  proposed  school,  by  opening  to  officers  the 
higher  branches,  will  serve  to  correct  any  misapprehension  on  this  point  and  dissipate  the 
haze  which  to  a  greater  or  less  extent  obscures  the  perception  in  regard  to  the  true  aim 
of  naval  eduaition  and  duties  of  naval  officers. 

The  war  school  will,  moreover,  furnish  an  admirable  opportunity  for  healthy,  intel- 
lectual development,  and  gratify  the  laudable  desire  so  general  amoqg  our  officers  for 
Increased  knowledge.  While  preventing  erratic  flights  into  fields  of  research  unrelated 
to  his  calling,  some  of  which  might  unfit  him  for  its  stern  dhties,  the  school  will  tend  to 
hold  the  young  officer  to  those  lines  of  professional  thought  so  eminently  calculated  to 
qualify  him  for  his  highest  and  most  responsible  duties. 

That  the  study  of  war  may  well  engage  all  the  faculties  of  the  brightest  minds  and  be 
irorthy  of  a  special  school  is  shown  by  the  fact  that  in  the  world's  history  few  have  been 
ibnnd  to  whom  can  be  assigned  the  proud  title  of  master  of  the  art. 

SECOND.— OUTLINE  OF  THE  PROPOSED  COUBSE. 

It  is  assumed  that  six  months  will  be  needed  for  the  work  of  the  war  school. 
The  course  may,  with  propriety,  l)e  made  to  supplement  the  present  instruction  in  tor- 
pe<loes  at  Newport.     The  two  together  would  cover  a  period  of  less  than  a  year. 
It  is  proposed  to  divide  the  teaching  at  the  war  school  under  two  heads: 

A.  The  science  and  art  of  war.  ^ 

B.  Law  and  history. 

The  course  in  "war"  should  include  the  following  subjects: 

1.  Strategy  and  tactics. 

2.  MiliUiry  campaigns. 

3.  Joint  or  opposed  military  and  naval  operations,  treated  from  the  military  standpoint. 

4.  Disposition  and  handling  of  seamen  landed  for  military  service. 

5.  Elements  of  fortifications  and  intrench ments. 

6.  Naval  stnitegy  and  tactics. 

7.  Naval  campaigns. 

8.  Joint  or  opposed  military  and  naval  operations,  treated  from  the  naval  standpoint. 
As  the  principles  underlying  all  hostile  movements  are  at  bottom  the  same,  whatever 

he  the  nature  of  the  field  of  action,  the  Board  is  of  opinion  that  an  intimate  knowledge 
of  milit^iry  operations  is  essential  to  the  naval  strategist,  and  it  suggests  that  the  first 
five  of  the  above-mentioned  subjects  would  be  best  taught  by  one  learned  in  military 
science. 

The  course  in  law  and  history  ought  to  embrace — 

1.  International  law. 

2.  Treaties  of  the  United  States. 

3.  Kules  of  evidence. 

4.  General  naval  history. 

5.  Modern  political  history. 

The  first  subject  is  of  the  utmost  importance  in  its  bearing  upon  the  action  taken  by 
naval  commanders  abroad.     In  the  judgnientof  the  Board  the  most  eminent  author- 
of  the  day  should  \ie  engaged  to  undertake  the  elucidation  of  its  principles;  and,  also, 
'•^ng  oat  clearly  the  nature  and  extent  of  our  treaty  obligations. 

third  subject,  on  account  of  its  relation  to  sound  administration  of  justice  and 
law,ought  to  be  expounded  by  a  distinguished  member  of  the  legal  profes- 
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PBACTICAL  EXERCISES. 

The  North  Atlantic  squadron  affords  the  nearest  approach  to  he  foand  to  a  pi 
coarse  in  naval  tactics.  It  should  he  assembled  once  a  year,  and  during  a  stated  pi 
go  through  a  series  of  fleet  evolutions,  gunnery  practice  with  the  latest  types  of  ordu/ii 
the  landing  of  seamen  for  military  operations,  boat  expeditious,  torpedo  attack  and 
fense,  &c.,  having  the  class  on  board  for  instruction. 

It  is  to  be  hoped  that  at  no  distant  day  these  exercises  may  he  supplemented  by  p 
tice  with  torpedo  boats  of  exceptionally  high  speed. 

In  order  to  carry  out  the  recommendations  contained  in  the  introductory  portio 
this  report  it  will  eventually  become  necessary  to  provide  additional  courses,  which  s 
fit  oflicers  so  desiring  for  the  peculiar  work  exacted  by  the  increased  complexity  of 
tain  branches  of  the  profession. 

The  following  table  contains  the  studies,  &c.,  which  we  think  should  becompleta 
those  who  wish  to  qualify  as  specialists  in  ordnance,  torpedoes,  and  hydrography. 

In  time  it  is  probable  that  other  courses  may  be  found  necessary. 

1.  Tlieory. 

Ordnance. — Higher  mathematics,  physics,  mechanics,  chemistry,  mechanical  drav 
Torpedoes. — Higher  mathematics,  physics,  mechanics,  chemistry,  mechanical  drav 
Hydrography. — Higher  mathematics,  physics,  nautical  astronomy. 

2.  rraciice. 

Ordnance  (at  Wiishington  naval  arsenal  and  experimental  battery). — Machinery,  m 
working,  ordnance,  gun-construction,  in'^j^'ction  of  guns,  fuses,  small-arms,  &c. 

Torpedoes  (at  Torpedo  Station). — Elect  jicity  in  its  varicms  professional  applicat 
explasives,  torpedoes. 

Hydrography. — Sketching,  surveying,  c:irtognii)hy,  use  of  portivble  and  flxed  a 
nomical  instruments. 

The  Board  confines  itself  to  pointing  out  the  lines  along  which  it  is  probable  that  1 
specialties  will  find  their  study — devirlojmunit;  but  it  is  not  prepared  to  urge  their 
diate  establishment  of  these  courses  as  essential  to  the  organization  of  the  war  se' 
which,  as  already  shown,  is  a  pressing  neressity. 

No  one  should  be  permitted  to  engage  in  these  courses  who  cannot  pass  a  sati-f.K 
examination  in  those  matters,  now  so  well  taught  at  the  Naval  Academy,  and  whic 
to  be  resumed  in  the  post-graduate  ttourse.  it  is  proposed  to  take  the  student  ex, 
where  Annaj)olis  left  him  and  carry  him  still  further  along  the  path  of  science  unde 
care  of  eminent  specialists  in  each  branch  and  to  affonl  him  the  advantage  of  the 
apparatus  and  appliances  available. 

In  the  absence  of  material  rewards  and  as  an  inductenu^nt  to  oflicers  to  undert;ik 
serious  labor  involved  in  acquiring  these  sj)eeialti(*s,  the  Hoard  suggests  that  those 
flnish  the  instruction  with  credit  shouhl  receive  certificates  of  prollciency,  and  that  : 
nificant  letter  or  other  mark  should  be  placed  o[)jM>site  their  names  in  the  Navy  Keg 
In  this  connection,  the  Board  ventures  to  express  a  hope  that  every  oflicer's  u.seful  at 
ments,  such  as  foreign  languages,  sketching,  photoi^raphy,  draughting,  surveying,  ji 
ing,  naval  architecture,  «^c.,  nuiy  form  a  i)art  of  his  record  at  the  Navy  Department, 
his  litness  for  any  sj)ecial  work  may  he  Known  ;in<l  utilized. 

The  Board  is  ol'  the  o])inion  that  the  facilities  of  the  war  s<h(H)l  should  l>e  deni< 
oflicei-s  Ix'low  the  grade  of  lieutenant,  iu  order  that  a  j)roper  amount  of  preliminar 
service  mav  be  secured. 

If  these  special  courses  are  established,  it  may  be  well  to  allow  any  oflicers  who  (i 
it,  and  whose  services  the  Department  c;in  s}>are  for  the  time  being,  to  attend  th 
struct  ion  in  one  or  more  of  the  subjects  taught. 

Instruction  iu  modern  languages,  jis  well  as  in  water  colors  and  photography,  is  < 
able,  and  wouhl  l)ring  it**  own  reward  on  the  one  hand  in  foreign  service  and  oi 
other  in  military  and  naval  re<onnaissance.s.  The  Board  believes  these  subjects  ni 
time  be  added  a.s  oj)tionals  with  advantage. 

THIKI). — LOCATION. 

In  considering  the  location  of  the  i>roi)o*:ed  war  school  the  Board  has  felt  that 
important  question  nnist  be  mainly  decided  by  the  facilities  for  the  required  instm 
presented  by  the  various  places  which  have  suggested  themselves,  such  as  Washin 
Annapolis,  New  York,  Newport,  and  Boston. 

It  has  been  thought  important  that  the  place  should  be  selected  where  the  De 
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is  already  in  pooBCflpion  of  the  neoeasary  groands  and  buildings.    This  first  oondi-  ' 
^>)peai8  to  be  satisfied  by  both  Newport  and  Boston.    At  the  fonner  place,  Ck>aBtexB' 
r  Island  would  furnish  a  suitable  location.    At  Boston  it  is  assumed  that  the 
r  accommodation  could  be  had  at  the  navy-yard. 

J  the  more  important  matter  of  the  facilities  furnished  by  these  two  cities  is  con- 
id  each  is  found  to  have  its  claims,  though  they  are  quite  different  in  character, 
'^nrport  possesses  a  site  at  which  the  school  could  be  permanently  established,  and 
re  there  is  little  probability  that  its  welfare  would  clash  with  any  other  interest  of 
eseiTioe.    The  Torpedo  Station  is  already  at  this  place,  and  it  would  be  possible  to  so 
idid  its  fitcilities  that  the  instruction  in  physical  science  might  be  given— although 
rould  entail  a  oonsiderable  outlay  for  buildings,  apparatus,  &c.,  as  well  as  a  yeany 
ifciiditnre  for  instructors.    As  practical  exereises  afloat  ought  to  constitute  a  part  of 
B  course  at  the  war  school,  Newport  offers  exceptional  advantages. 
Boston,  on  the  other  hand,  possesses  the  facilities  of  a  great  university  and  technical 
lools,  including  eminent  professors  and  excellent  libraries.     If  these  can  be  made . 
lilable  in  providing  the  necessary  instruction  in  science,  it  is  thought  that  the  scheme 
y  be  put  into  operation  at  once  and  at  small  expense.    The  character  of  the  instruc- 
a  aimed  at  in  the  proposed  school  is  of  the  highest  order  and  would  demand  the 
vices  of  the  ablest  instructors  in  each  department.    It  is  for  this  vital  reason  that  the 
i  is  of  the  opinion  that  to  secure  such  instructors  all  other  considerations  should  be 
cuied  subordinate. 

In  the  case  of  the  two  main  branches,  the  science  of  war  and  international  law,  the 

uctors  should  come  to  the  school;  while  in  the  courses  in  science  the  pupils  must 

a  the  instructots,  wherever  such,  together  with  the  necessary  laboratories,  are  to  be 

uod.    The  number  of  officers  to  take  jBuch  science  courses  would  probably  not  exceed 

annually. 

-be  Board  therefore  recommends  that  the  war  school  be  established  at  Newport,  and 
t  those  officers  who  take  these  special  courses  in  science  avail  themselves  of  the  great 
itntions  of  learning  at  Boston. 

"i  looking  forward  to  the  complete  organization  of  the  school  the  Board  are  of  the 
lion  that  the  recommendation  here  nuuie  is  not  only  practicable  but  would  produce 
icr  results  than  any  other  plan. 
Vexy  respectfully  submitted. 

8.  B.  LUCE, 
Commodore^  U.  S.  Navy,  President  of  the  Board. 

W.  T.  SAMPSON, 
Commander,  U.  S.  Navy,  Member, 
C.  F.  GOODRICH, 
Lieutenant-Commander  J  U.  S.  Navy,  Member. 


ESTABLISHMENT  OF  NAVAL  WAB  COLLEGE. 

ERAL  Order  1  Navy  Department, 

No.  'S2o.  J  Washington,  October  6,  1884. 

A  college  is  hereby  established  for  an  advanced  course  of  professional  study  for  naval 

\  to  \ye  known  as  the  Naval  War  College.     It  will  be  under  the  general  super  ("ision 

Bureau  of  Navigation.     The  principal  building  on  Coaster's  Harbor  Island,  New- 

1.  K.  I.,  will  be  assigned  to  its  use,  and  is  hereby  transferred,  with  the  surrounding 

ares  and  the  grounds  immediately  adjacent,  to  the  custody  and  control  of  the  Bureau 

igation  for  that  purpose. 

college  will  be  under  the  immediate  charge  of  an  officer  of  the  Navy,  not  below 
Titde  of  commander,  to  be  known  as  the  president  of  the  Naval  War  College.     He 
le  assisted  in  the  performance  of  his  duties  by  a  faculty. 
»  coarse  of  instruction,  embracing  the  higher  branches  of  professional  study,  will  be 
I  by  a  Board,  consisting  of  all  the  members  of  the  faculty,  and  including  the  presi- 
„  ao  will  be  the  presiding  officer  of  the  Board.     The  Board  will  have  regular  meet- 
it  least  once  a  month,  and  at  such  other  times  as  the  president  may  direct,  for  the 
tion  of  business.     The  proceedings  of  the  Board  will  be  recorded  in  a  journal, 
course  of  instruction  will  be  open  to  all  officers  above  the  grade  of  naval  cadet. 
>dore  S.  B.  Luce  has  been  assigned  to  duty  as  president  of  the  college. 

WILLIAM  E.  CHANDLER, 

Secretary  of  the  Navy. 


report  of  superintendent  of  naval  ob8jbbvatoby. 

United  States  Naval  Obsbbyatobt, 

Washingtofij  October  5, 18 

Sir  :  Pursuant  to  tbe  Bureau's  iiiatractioiis  of  the  24th  altimo,! 
the  lionor  to  submit  herewitli  the  report  of  the  operations  of  the  Sa 
Observatory  duriug  tlie  past  year. 

Rear-Admiral  S.  K.  Franklin,  U.  S.  N.,  continued  in  the  duties  of  8i- 
perlntendent  until  the  3l8t  March  of  the  current  year,  when  he  was  de- 
tached therefrom  in  order  to  assume  command  of  the  United  Statd 
naviil  force  on  the  Euro])ean  station.  In  the  interim  from  thatd 
until  the  1st  of  June,  1885,  Commander  A.  D.  Brown,  U.  S.  N.,  actea 
as  2Su])erintendent,  when,  under  the  orders  of  the  Department,  I  assamed 
the  duties  of  the  office. 

Finding  everything  ])ertaining  to  the  organization  of  the  institatioD, 
and  the  methods  pursued,  in  as  good  working  condition  a^  the  present 
means  and  force  admit,  no  change  has  been  made  either  in  system  or 
detail. 

THE  26-INCH  EQUATORIAL. 

This  telescope  lias  continued  in  charge  of  Prof.  A.  Hall,  U.  8.  N., 
who  has  been  employed  in  observing  the  satellites  of  the  large  planet! 
and  in  observation  of  double  stars. 

Though  in  constant  use,  the  instrument,  together  with  its  micromet»« 
driving  clock,  and  other  apparatus,  remains  in  good  working  order,  and 
the  dome,  43  feet  in  diameter,  covering  it,  is  now  revolved  with  great 
ease  by  means  of  the  4  horse-])ower  gas  engine  which  was  connected 
with  it  in  the  latter  part  of  1884.  The  dome  is  now  turned  to  any  po- 
sition required  in  a  few  minutes,  and  the  work  of  observing  is  mnch  fa- 
cilitate<l.  Mr.  (leorge  Anderson  has  charge  of  the  engine,  and  assists 
Professor  Hall  in  the  management  of  the  dome. 

Tiie  com])let(».  i eduction  and  discussion  of  the  observations  made  with 
this  instrumeiit  have  made  good  progress  during  the  past  year.  This  is 
due,  in  a  great  measure,  to  the  efficient  aid  rendered  by  Lieat.  W.  H. 
Allen  an(l  Ensign  J.  A.  Iloogewerff,  U.  S.  N.  These  gentlemen  have 
been  very  diligent  in  making  the  necessary  computations,  and  hare 
shown  marked  aptitude  for  the  work. 

The  observations  of  the  saiellite  of  Neptune  and  those  of  the  two  outer 
satellites  of  Uranus  have  been  discussed,  and  the  masses  of  these 
planets  deduced.  These  results  have  been  j)ublished  in  Api>endices  I 
and  11  of  the  annual  volume  of  the  Observatory  for  the  year  188L 

A  discussion  of  all  the  observations  of  Iai)etus,  the  outer  satellite 
of  Saturn,  is  now  nearly  iinished,  and  will  be  ready  for  printing  in  a 
few  weeks. 

TRANSIT   CIUOLE. 

This  instrument  is  in  charge  of  Prof.  J.  E.  Eastman,  U.  S.  N.,  assisted 
by  Assistant  Astronomers  Skinner,  VVinlock,  and  Paul,  and  has  been 
employed,  as  in  the  last  few  years,  in  the  observations  of:  (1)  Stars  of  the 
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American  Ephemeris  for  the  determJDation  of  clock  and  instramental 
eorrections.  (2)  The  sun,  moon,  and  major  and  minor  planets.  (3)  Mis- 
cellaneous stars,  comprising  those  used  as  comparison  stars  in  observa- 
tions of  minor  planets  and  comets,  and  those  necessary  to  complete  the 
observations  for  the  proposed  catalogue  of  stars  observed  with  the  transit 
circle. 

Since  the  last  report  5,520  observations  have  been  made.  Of  these, 
90  ^ere  of  the  sun,  70  of  the  moon,  156  of  the  major  planets,  and  64  of 
tbe  minor  planets. 

The  labor  of  preparing  the  copy  and  reading  the  proof  of  the  volumes 
for  1881  and  1882  has  taken  such  a  large  portion  of  the  time  of  the  ob- 
servers and  computers  that  the  computations  for  the  work  of  1883  and 
1884  have  been  greatly  delayed.  These  computations  are  now  progress- 
ing as  fast  as  possible  with  the  present  force. 

THE  9.6-INCH  EQUATORIAL. 

» 

This  instrument  remained  in  charge  of  Commander  W.  T.  Sampson, 
TJ.  S.  N.,  with  Prof.  Edgar  Frisby,  U/S.  N.,  as  assistant,  until  October 
28,  1884.    Professor  Frisby  was  placed  in  charge  April  2, 1885. 

The  work  of  the  instrument  has  been  confined  to:  (1)  Observations 
of  comets,  six  of  which  have  been  systematically  observed  during  the 
year.  These  observations  have  all  been  reduced  to  date,  and  publisbed 
in  various  astronomical  journals  in  this  country  and  Europe;  elements 
of  Barnard's  comets  were  computed,  the  first  of  which  were  published 
in  the  Astronomische  Kachrichten.  (2)  Observations  of  asteroids,  prin- 
cipally of  fc^uch  as  could  not  be  observed  with  the  transit  circle  on  account 
of  their  faintuess  or  their  position;  thirty -five  regular  observations  of 
asteroids  were  made,  and  twenty-one  approximate  positions  of  other 
asteroids  obtained,  80  that  they  could  readily  be  observed  with  the 
transit  circle.  (3)  Occultations  of  stars  by  the  moon,  whenever  practi- 
cable. (4)  Doubtful  observations  of  stars  and  asteroids  made  with 
other  instruments  were  looked  up  and  decided,  this  being  i)robably  one 
of  the  most  important  uses, of  the  equatorial. 

A  few  observations  have  been  made  of  the  variable  star  in  the  nebula 
of  Andromeda,  which  show  that  the  star  is  decreasing  in  brightness. 
Assistant  Astronomer  Winlock  has  made  several  observations  of  comets, 
with  diawings  of  their  physical  peculiarities  and  changes  of  appearance. 

THE  PRIME   VERTICAL   INSTRUMENT. 

The  work  of  reducing  the  observations  made  in  1883-'84  by  Lieut. 
O.  G.  Bowman  and  Ensign  H.  Taylor,  U.  S.  N.,  for  the  determination  of 
the  constant  of  aberration,  has  been  pursued.  A  selection  was  made  of 
twelve  stars  of  varying  right  ascension  and  well  determined  places,  and 
the  results  obtained  ;  the  reduction  of  the  remaining  observations  will 
be  proceede<l  with  as  rapidly  as  [lossible. 

In  July  of  last  year  a  communication  was  received  from  the  president 
of  the  International  Geodetic  Conference,  asking  the  co  operation  of 
this  Observatory  with  the  Koyal  Observatory  at  Lisbon  in  the  determi- 
nation of  the  [)roblem  of  the  change  of  latitudes,  the  observations  to  be 
taken  with  the  prime  vertical  instruments  of  the  two  observatories. 
Communication  was  opened  and  correspondence  is  still  in  progress  with 
the  director  of  the  observatory  at  Lisbon,  and  preparations  have  been 
made  to  undertake  the  work  here  very  soon  after  it  is  known  that  it 
will  be  begun  at  Lisbon. 
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ANNULAR  ECLIPSE    OF  MARCH  16,  1885. 

Ill  February  last  a  cintular  was  issued  by  the  Superintendent,^ 
the  names  of  various  points  in  the  path  of  the  annulus  of  the  eclli)^ai 
March  10,  and  the  aj)proxiniate  times  of  the  beprinninji:  of  the  anni 
phase;  this  was  distributed  throut]:hout  the  sections  of  the  country  in- 
terested, by  means  of  the  Pacific  Jlailway  companies.     The  Westera 
Union  Telegraph  Company  alsohad  tiiecourtesytoext^iid  thefaicihtifsof 
their  lines  for  the  transmission  of  the  noon  si<^nals  on  the  15tli  and  ICth 
March  as   far  west  as  Sacramento  and  Delta  in  Culiforiiia.     This  wai 
successfully  done,  and  all  observers  had  accurate  com x^arisons  with 
standard  clock. 

li(?l)ort8  were  received  from — 

Mr.  J.  Blickensderfer,  chief  engineer,  Union  PaciQc  Hailroad. 

Mr.  Francis  1).  Jones,  Helena,  Mont. 

Mr.  F.  IJess,  Fort  Dodfj^e,  Iowa. 

Mr.  S.  X.  Oriflith,  Jamc^stown,  Dak. 

Mr.  F.T.  Ta.vlor,Tacoma,  Wash. 

Mr.  M.  Winder,  Cleveland,  Ohio. 

Mr.  G.  F.  Goodhue,  Bozeman,  Mont. 

Mr.  William  II.  Kinnon,  Bismarck,  Dak. 

Mr.  W.  W.  Austin,  liichmoiid,  Ind. 

Mr.  William  Hood,  chief  eujiiineer,  Central  Pacific  Railroad. 

Mr.  W.  S.  I*alnuT,  Delta,  Cal. 

Mr.  (3.  H.  Rockwell,  DiOta,  Cal. 

]VIiss  K.  L.  Muerner,  Naperville,  111. 

Plioto^q'aplis  were  rec^Mvcd  from — 

Mr.  Geor^re  L.  Heath,  Hastin«;s,  Mich. 

Mr. J^ayne,  Grand  Uajiids,  Mich. 

Mr.  Georjje  P.  Love^^rovc,  Lakeview,  Ore^. 

Ko  unusual  ])henomena  wertM)bserved. 

Observations  of  the- llrst  contact  were  made  at  this  Observatory  by 
Professors  Hall  an<l  Fiisbyaml  Assistant  Astronomer  II.  M.  Panl.  The 
dili'erence  of  ri^^lit  ascension  of  the  second  limbs  of  the  moon  and  sui 
was  observed  by  LicMitenant  Bowman  on  the  east  transit,  and  by  Assist" 
ant  Astronomer  W.  (J.  Winloek  on  the  west  transit. 

Ninety-nineplioto^raplisof  the  various  stages  of  the  eclipse  were  tak 
with  the  ])hoto-helio;j;raphic  a]»|)aratus  of  the  Transit  of  Venus'Comii 
sion  by  a  party  consistin^r  of  Commander  I>ro\Mi,  Knsigns  WinterliaUer 
and  Taylor,  and  M  r.  W.  F.  Gardner.  The  expovsures  were  made  and  the 
ne{j:atives  developed  by  Knsi<4:ii  Winterhalter;  one-half  the  ])lHtes  used 
were  coated  with  gelatine ;  the  other  had  the  Transit  of  Venus  emulsioDt 
bein<r  over  two  years  old.  A  number  of  these  ])lates  have  been  raeas* 
ured  by  Ensigns  HofTfT  and  Taylor,  and  the  results  ^iven  to  tbe  Sui>erin- 
tendenl  of  the  Nautical  Almanac  in  accordance  with  his  request. 

The  data  will  soon  be  i)ublished. 

TlIK   3IER1DIAN   TRANSIT   INSTRUMENT. 

Lieut.  C.  G.  Bowman,  assisted  by  Lieut.  John  Garvin,  U.  S.  V^ 
has  remained  in  charge  of  this  instrument.  The  work  has  consisted 
principally  of  daily  observations  and  reductions  forelock  corrections  in 
connection  with  the  time  service.  Observations  for  the  right  ascensioii 
of  the  sun,  moon,  and  major  idanets  were  taken  until  June  of  the  pres- 
ent year,  when  they  were  discontinued.  The  standard  clock  has  con- 
tinued to  perforin  well.    The  east  transit  clock  has  been  much  improved 
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y  Hu  outer  case  with  a  considerable  air  S[)ace  which  has  been  built 
round  it.  The  Kessels  clock  has  during  the  present  mouth  been  con- 
acted  with  the  east  transit  chronograph,  and  as  daily  comparisons 
5  the  time  of  observation  are  made  with  it,  it  is  expected  that  it  will 
^rve  as  a  useful  check  upon  the  performance  of  the  other  clocks. 
I-iieut.  L.  L.  Reamey,  U.  S.  N.,  has  been  employed  during  the  greater 
rt  of  the  year  upon  the  reduction  of  the  transit  observations. 

MURAL   CIRCLE. 

The  work  laid  down  in  the  programme  for  the  mural  circle  has  been 
•ansferred  to  the  Kepsold  meridian  circle  at  the  Naval  Academy,  An- 
apolis,  through  the  co-operation  of  Capt.  F.  M.  Ramsay,  U.  S.  N.,  the 
operintondent  of  that  institution. 

!Prof.  S.  J.  Brown,  U.  S.  N.,  has  been  engaged  in  putting  the  instru- 
lent  in  order  and  in  fitting  up  the  observatory-room  for  the  observations 
rhicli  will  soon  begin. 

CHRONOMETERS  AND   TIME   SERVICE. 

This  division  of  the  Observatory  has  continued  in  charge  of  Lieut. 
Z.  C.  Pendleton,  U.  S.  N. 

There  are  at  present  in  the  chronometer-room  240  chronometers,  of 

jicli  LM  are  ready  for  issue,  30  are  on  trial,  57  require  repairs,  and  132 

•«»  condemned,  to  be  used  onlv  as  hacks. 

During  the  year  39  chronometers  were  issued  and  49  were  received 
roin  naval  vessels  and  stations.  Two  chronometers  that  were  pur- 
liase<l  from  M.  F.  Dent,  of  London,  for  use  on  the  Greely  relief  ships 
Jear  and  Thetis,  were  received  at  the  Observatory.  Forty-live  chio- 
lonieters  were  sent  to  be  cleaned  and   repaired,  and  20  remain  with 

essrs.  T.  S.  &  J.  D.  Negus,  and  Messrs.  John  Bliss  &  Co.,  of  New 
tork,  and  Messrs.  AVilliam  Bond  &  Son,  of  Boston. 

Two  elironometers  were  loaned  by  ordrr  of  the  Bureau  of  Naviga- 
ioii — 1  to  the  Signal  Office,  1  to  the  Department  of  the  Interior — and 

Avere  condemned. 

The  Bureau  of  Navigation  having  notified  the  chronometer  makers 
»f  its  intention  to  purchase  12  new  chronometers  after  competitive 
rials,  the  firms  of  T.  8.  &  J.  I).  Negus,  John  Bliss  &  Co.,  and  William 
3ond  &  Son  have  signified  their  puri)ose  to  send  to  the  Observatory 
uit  40  (chronometers.  They  will  be  delivered  during  the  month  of 
^ecemlx^r.     The  trials  will  commence  January  1, 1886,  and  continue  for 

X  numths.  No  chronometer  will  be  admitted  to  competition  that  is 
lot  essentially  of  American  workmanship. 

During  tin*  piist  year  the  demands  upon  the  time  service  have  greatly 
ncrrased.  In  Washington,  the  number  of  clocks  of  the  Gardner  system 
n  the  various  public  offices  has  increased  from  20  to  84.     Under  the 

Tangement  with  the  several  Departments,  the  Observatory  is  held 
•esponsible  for  the  condition  of  these  clocks,  which,  with  the  exception 
>f  those  in  the  Interior  Department,  are  vi.  ited  weekly,  inspected,  and 
;vonnd.  The  clock  circuit  being  largely  composed  of  overheaxl  wires,  is 
subject  to  various  interruptions  and  interferences  by  reason  of  its  sit- 
lation  relative  to  other  wires,  and  requires  constant  care  and  attention. 
rbe  local  batteries  in  the  various  buildings  also  require  to  be  looked 

ter  quarterly,  and  an  appropriation  has  been  asked  for  under  the 
lead  of  maintenance  of  time  service  to  cover  these  and  other  expenses. 

In  this  connection  it  may  not  be  amiss  to  add  that  this  clock  system 
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is  dae  to  the  inventive  genias  of  Mr.  W.  F.  Gardner,  tbe  iDStrami 
maker  of  the  Observatory.  Mr.  Gardner  has  been  at  considerable] 
Bonal  expense  in  perfecting  this  invention,  which  is  becoming  more 
more  valuable  every  day,  both  to  the  Government  and  the  poblic, 
it  is  submitted  that  he  should  receive  due  recognition  therefore 
Congress  has  an  opportunity  to  look  into  the  matter. 

The  plant  at  the  Observatory  has  also  been  increased  by  the  ad 
of  a  second  transmitting  clock  and  the  purchase  of  electrical  d 
nring  instruments,  by  which  the  line  can  be  tested  at  any  time 
faults  detected.  Their  value  has  been  shown  by  the  detection  o 
juries  to  the  Government  cable  on  two  occasions,  tbe  location  of  w 
could*  not  otherwise  have  been  determined.  The  battery  requiren 
on  account  of  the  line  have  also  been  largely  increased. 

The  adoi)tiou  of  the  system  of  standard  time  created  a  deman 
a  more  correct  time  than  had  been  the  case,  and  the  noon  signal 
this  point  became  of  greater  value  than  when  the  old  system  of 
times  was  iu  vogue.    To  answer  this  demand,  and  also  to  render 
service  to  the  maritime  community  as  they  find  in  other  countries, 
balls  have  been  established  bj-  the  Department  at  various  points  2 
the  Atlantic  sea-board,  and   it  is  intended,   if  the  appropriatio 
made,  to  i>lace  additional  ones  at  important  commercial  points, 
advantage  to  the  shipping  community  can  hardly  be  overestim 
The  Western  Union  Telegraph  Comx)any  has  given  the  nse  of  its 
for  the  transmission  of  the  necessary  signals  without  charge.    Tb' 
rect  time  is  thus  given  to  the  representatives  of  the   Departmei 
Boston,  Mass. ;  Newport,  K.  I.;  nav> -yard,  New  York;  Philadel 
Pa.;  navy-yard,  Washington ;  Ilampton  Roads,  Va.;  Savannah. 
New  Orleans,  La. 

Three  minutes  before  noon  of  each  day  (the  busiest  time  o 
twenty-four  hours)  are  given  up  to  these  signals,  and  it  is  respect 
submitted  that  proper  remuneration  should  be  made  to  the  teleg 
comj)any. 

The  brancii  observatorv  at  Mare  Island,  which  is  fitted  with  a  d 
cate  of  the  transmitting  aj)paratus  of  this  Observatory,  baa  been 
nected  with  the  mainland  by  a  cable  laid  by  tlie  Western  Union  • 
j)any  without  any  charge  to  the  Department,  and  time  signah 
transmitted  daily  along  the  Pacific  coast.  A  time-ball  has  been  en 
on  the  island  f(U'  the  benefit  of  tiie  Vallejo  ship])ing,  and  is  dro 
daily  at  noon  ot  the  one  hundred  and  twentieth  meridian.  The  U; 
graphic  Oflii^e  time-ball  at  San  Francisco  is  also  dropped  at  the 
instant  by  signal  fiom  the  Mare  Island  Observatory. 

The  balls  at  2Savannah  and  Hampton  Koads  are  now  hoisted  dai 
volunteer  labor.  It  is  respectfully  submitted  that  a  reasonable 
I)ensation  should  be  i)aid  for  this  service,  which  will  be  done  froi 
timeservi(5e  appro[)riation  when  made. 

The  growth  of  Washington  has  rendered  the  Observatory  time-b 
but  little  account;  hence  in  May  last  a  })roposal  was  made  fi 
transfer  to  the  central  pavilion  of  the  Navy  Department.  Thh 
duly  accimiplished  by  the  aid  of  Chief  Engineer  H.  L.  Snyder,  U. » 
the  superintendent  of  State,  War,  and  Navy  Deuartnieuts  buil 
and  since  the  11th  of  July  the  ball  has  be<     d  fn      the  s 

that  point.    The  one  at  the  Obi  i 

The  total  nnmber  of  time-  ir; 

nal  is  eight,  at  the  follow! 

Philadelphia,  Baltimor 
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8 ;  New  York,  Western  UDion  building ;  Navy  Department,  Wash- 
ton,  navy-yard  Washington,  Hampton  Roads,  Savannah.  ' 
.  ninth  will  soon  be  added  at  the  torpedo  station  in  Newport. 

lilBBABY. 

de  library  was  in  charge  of  Lieut.  John  G.  Wilson,  U.  S.  N.,  until 
3i)i]i  ultimo,  when,  owing  to  ill  health,  he  requested  his  detachment 
I  the  Observatory  in  order  to  take  a  sick  leave.  He  was  succeeded 
le  duties  of  librarian  by  Lieut.  L.  L.  Reamey,  U.  S.  N.,  transferred 
I  the  meridian  transit  instruuient. 

[le  library  is  increasing  rapidly  in  bulk  and  value,  and  the  lack  of 
age  room  and  properaccommodationsforthose  consulting  its  varied 
imes  l)ecomes  more  apparent  from  year  to  year, 
contains,  by  actual  count,  11,423  volumes;  2,283  pamphlets, 
tiis  is  somewhat  less  in  number  of  volumes  than  has  been  previously 
ed,  but  which  is  accounted  for,  in  part,  from  the  fact  that  in  some 
ances  ])aper-covered  publications  of  two  volumes  when  sent  to  the 
ler  have  been  bound  in  one.  The  accessions  to  the  library  during 
year  have  been  as  follows : 

ineB 441 

phletH 3S6 

Total 807 

se,  there  were  received  by  exchange - 579 

rufch:ijic 228 

be  present  list  of  exchanges  contains  : 

'\'-lu  :uldn*sso8 436 

«lic  adilrosrtes 474 

he  following  publications  of  the  Observatory  have  been  received 

the  Public  Printer  and  distributed : 
m^ramnie  of  work  for  1885. 

bstT  vat  ions  of  the  Minor  Planets,  Professor  Frisby. 
rciilar  preparatory  to  Observations  of  Solar  Eclipse  March  16,  1885. 
«ults  of  Observations  of  March  16,  1885. 
inal  Volume  for  1881. 
eoroIojji:ical  Observations,  1881. 
eorolo^^ical  Observations,  1882. 
*lK*rHliees  I  and  II,  Annual  Volume,  1881. 

followiiifj  conimunieations  from  the  Superintendent  have  been 
ed  for  publication  in  the  various  astronomical  journals: 
rvations  of  Comet  Wolf  (Commander  Sampson  and  Professor 

rvations  of  Hyperion  (Professor  Hall). 

rvations  of  Minor  Planets  (Professor  Frisby). 

rvations  of  Satellites  of  Saturn  and  Companion  of  Sirius  (Pro- 
flail). 

nssiou  of  Proper  Motion  of  Lacaille  16616  (Professor  Frisby). 

rvations  of  Comet  Barnard  (Professor  Frisby). 

[printing  of  the  annual  volumes,  which  had  fallen  far  behind,  has 
lewhat  advanced  owing  to  the  passage  by  Congress  of  a  con- 
resolution  for  the  publication  of  the  volumes  for  1881  and  1882. 

volume  for  1881  has  been  printed  and  distributed  as  noted  above, 
i  for  1882  is  in  the  hands  of  the  printer.    The  volume  for  1883 
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will  be  ready  next  8])ring^  and  it  is  earnestly  hoped  that  the  additi 
computers  estimated  for  will  be  granted,  in  order  that  the  observat 
may  be  reduced  and  published  within  a  reasonable  time  after  tbe> 
made. 

On  January  1  Professor  Eastman  wa«,  at  his  own  request,  reliev 
the  charge  of  the  meteorological  observations,  and  that  work  wast 
ferred  to  the  control  of  the  officer  in  charge  of  the  library,  and  X\\ 
servations  have  been  taken  bv  the,  watchmen  as  usual. 

PHOTOGRAPHY. 

In  the  progranimeof  work  pro[K)sed  for  the  current  year  itwai,s 
that  the  work  of  taking  sun  photographs  daily  would  be  inaugurat 
soon  as  practicable.  The  work  of  the  Transit  of  Venus  Commissio 
up  to  this  tine  prevented  any  regular  system  beings  adopte<l. 
work,  if  pursued  systematically  and  continuously,  woultl  put  this 
tution  on  a  footing  in  this  regard  more  nearly  equal  to  thatof  thel 
foreign  observatories  where  a  large  mass  of  data  has  been  accunui 
for  future  measurement,  computation,  and  discussion,  forming  the 
of  much  information  of  value  to  the  student  of  solar  physics. 

For  purposes  of  cooperation  in  this  scientific  work,  photognipb 
servations  in  dillerent  jiarts  of  the  world  being  supplemental  to 
other,  it  is  also  desirable  that  this  work  be  begun,  and  sooner  or 
it  will  have  to  be  taken  up  here  in  order  to  keep  pace  with  the  re< 
ments  of  modern  astronomical  research  and  observation.  It  ca 
therefore,  be  begun  too  soon. 

It  is  eminently  desirable  that  this  Observatory  possess  a  collecti 
photographs  of  astronomical  subjects,  and  so  be  enabled  to  solic 
changes  from  astronomers  abroad  that  are  engaged  in  celestial  ph 
raphy.  I^ut  we  lack  the  nutans  and  equipment  for  printing  and 
ing  photographic  positives  that  can  properl^^  be  used  for  such  pur 
of  exchange. 

Much  work  is  desirable  to  bo  done  in  photographing  star  cin: 
nebuhe,  and  the  spe(;tra  of  sun-spots,  stars,  &c.,  and  in  the  produ 
of  star  maj)s  by  photography.  Should  a  party  from  this  Observato 
sent  to  obincrve  t  he  total  eclipse  of  188G,  [diotographs  of  the  plienoQ] 
will  have  to  be  taken.  The  (.)bservatory  should  at  all  times  beprei 
for  such  an  oecasion  and  have  a  stall' drilled  in  photographic  work 
this  might  be  easily  aceomplished,  as  the  number  need  not  be  great 
it  eouhl  be  ma<le  up  of  otlie.ers  stationed  here. 

For  all  these  purposes,  and  for  work  of  a  kindred  nature,  an  esti 
of  81,000  has  been  submitted,  which  it  is  hoped  will  receive  the  f 
able  consideration  of  Congress. 

Through  the  courtesy  of  Professor  Baird,  of  the  Smithsonian  In 
tion,  Knsign  \Vinterhali<»r  has  received  a  course  of  instruction  in  ph 
raphy,  and  is  ready  to  i)rosecute  work  of  this  character. 

NEW  OBSEBYATOBY. 

1  beg  to  renew  the  r^r^mr^^'^^iliifflm  flC JMP^^MBBSOirs  for  tl 
moval,  at  an  early  day,  of  ^^  Pr^g|^|m^^-  ^jj^to  the  ne% 
selected  and  purchased  for 

The  plans,  long  since  pr- 
nent  scieuti^c  men  of  th' 
as  the  money  is  foi 
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nlly  three  years  to  erect  the  buildings,  transfer  I  be  plant,  and  get  every- 
ug  into  good  working  order. 

x'bei  National  Academy  has  been  requested  by  the  Departrtient  to  ex- 
^^>s  it;s  opinion  officially  as  to  the  advisability  of  proceeding  promptly 
th  tbe  erection  of  the  building,  and  it  cannot  be  doubted  that  it  will 
xpres»  itself  affirmatively  in  the  matter. 
Xbe  ilisadvantaiics  of  the  present  lobation  have  been  so  often  and  so 
rcibly  described  t\iat  the  subject  is  worn  almost  threadbare. 
To  the  foresight  and  energy  of  officers  of  the  Navy  is  due  the  incep- 
Ijon  and  development  of  this  institution.     It  is  emphatically  the  child 
of  the  Navy,  and  the  service  is  much  interested  in  its  welfare  and  in 
ery  etlbit  to  extend  the  sphere  of  its  usefulness.     From  its  humble 
lining  in  183H  it  has  now  grown  to  be  one  of  the  most  important  as- 
uomical  centers  in  the  world,  and  it  is  to  be  hoped  that  Congress  will 
agnize  the  good  work  hitherto  done  by  granting  the  means  to  place 
institution  on  a  still  higher  plane  than  it  now  occupies. 

BOARD   OF   VISITORS. 

1  also  heg  to  renew  the  suggestion  heretofore  made  that  a  board  of 

rifiitors,  com])osed  of  competent  persons,  be  appointed  annually  to  visit 

itution  and  inquire  into  its  workings,  with  authority  to  suggest 

cuanges  in  the  methods  pursued,  or  such  new  lines  of  investigation, 

c  might  deem  proper  to  recommend.    Perhaps  the  best  constitution  of 

1  a  hoard  would  be  a  committee  of  Congress,  acting  in  conjunction 

una  number  of  gentlemen  of  well-known  attainments  and  authority 

scientific  world. 

SOLAR   ECLIPSE   OF   1886. 

A  total  eclipse  of  the  sun  will  occur  on  the  29th  of  August,  1886. 
ibe  line  of  totality  passes  over  tlie  ecpiatorial  portion  of  the  Atlantic 
kt-an,  and  reaches  the  west  coast  of  Afiica  near  Benguela,  in  latitude 
-^ south.  This  port  is  easy  of  access,  and  as  it  is  the  healthy  season, 
leie  would  be  no  dilliculty  in  sending  a  party  out  in  a  Government 
e.vs(l.  The  duration  of  the  totality  at  this  point  is  four  minutes  and 
>ny  seconds,  affording  a  more  than  usually  good  opportunity  for  pho- 
►enipliic  and  spectro.'-copic  obsei'vations.     The  question  as  to  the  pro- 

ty  of  applying  for  an  appropriation  to  defray  the  expenses  of  an 
>>^Tving  party  has  been  referred  by  the  Department  to  the  National 
cadeuiy  and  a  report  may  soon  be  expected.  Should  it  be  favorable, 
^li  to  recommend  that  a  special  a})i)lication  be  made  to  Congress,  as 

funds  ought  to  be  available  by  February  1,  1886,  at  the  latest. 

MISCELLAIMEOUS. 

During  the  year  the  names  of  1,408  visitors  have  been  recorded,  and 

137  permits  were  issued  for  night  visitors,  for  whose  accommodation 

<•  small  equatorial  is  set  apart.    The  presence  of  these  visitors  is  not 

K'ed  to  interfere  with  the  regular  work  of  the  institution,  and  per- 

are  only  issued  for  one  evening  in  each  week,  with  exceptional  in- 

BS. 

'^e  records  kept  by  the  several  observers  and  watchmen  show^  that 
about  one  night  in  eight  is  good  for  observing,  while  an  exception- 
xi  night  for  astronomical  work  cannot  be  reckoned  upon  much 
'  than  once  a  month. 
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The  Ktatus  of  the  assistant  astrouomers  at  the  Observatory  is  a  very 
unsatisfactory  one.    Their  duties  demand  u  hi^h  degree  of  scier 
ability  and  h)njj  traininjjf,  and  their  services  grow  more  aiul  morevalos 
-with  increase  of  time.     jSTevertheless,  not  only  is  there  iic  provisiouw 
increase  of  pay,  but  their  positions  have  never  been  assuretL  bat  ban 
depended  from  year  to  year  on  the  chance  of  an  appropriatiou.    Asi 
consequence,  they  have  generally  soon  resigned  to  accept  more  lucratiTi 
positions  elsewhere,  mostly  directorshi[)sof  observsftories,  or  profe 
ships  of  astronomy  in  colleges  and  universities.    Thus  tbis  ObservaioiT 
loses  their  services  when  they  have  become  the  most  v*aluable.    Inti 
twenty-four  years  that  the  assistant  astronomers  have  been  atthigifr  ^ 
stitution,  there  have  been  from  the  corps  of  three,  eleven  resigna 
and  only  four  piomotions,  and  of  the  latter  only  one  in  the  List  twenij 
years,  facts  which  speak  for  themselves.     It  is  respectfully  urged  that 
the  Observatory  should  be  able  to  oiler  sutlicient  inducements  to  secan 
the  continued  services  of  its  tiained  assistants;  and  to  that  end  I  bej 
torecrommend  that  they  be  recognized  by  statute  as  permanent  at tacb6i 
of  the  institution,  with  suitable  and  timely  provision  for  longevity  pay. 
^rho.  i)ay  these,  gentlemen  are  now  re(*eiving  is  not  an  adequate  com- 
pensation for  the  attainm(M)ts  they  bring  to  their  work,  nor  for  the  dili- 
gent an<l  valuable  service  they  render. 

The  position  and  resjjousibilities  of  tlu»  instrument- maker  are  of  a 
pe<mliar  and  (^vacting  character.  Upon  him  depend  tlie  adjustment 
and  the  ke<»ping  in  repair  and  good  working  order  of  all  the  instrumeuta 
in  use  at  the  Observatory,  and  it  is  needless  to  add  that  the  demanda 
ui)on  his  time  and  attention  aie  constant  and  unremittingly.  It  is  there- 
foie  urged  that  ('ongress  may  consider  favorably  the  increase  of  pay 
asked  for  in  his  case. 

In  a(H'or(lanee  with  the  recommendations  contained  in  the  last  re- 
])ort  a  numb(M*  of  sextants,  old  and  new,  have  been  sent  here  by  the 
j^ureau  for  examination  and  rei)ort.  Knsign  A.  G.  Wiijterlialter  isin 
charge  of  this  wink,  and  it  is  to  be  hoped  that  the  system  will  uotbe 
again  abandoned. 

TRANSIT    OF  VENUS,  DECEMnEU  6,  1882. 

The  work  of  reducing  th(»  various  observations  of  this  transit  haa 
been  carried  on  through  the  year  under  the  immediate  supervision 
of  Prof.  William  I!arkn<»ss,  11.  S.  X.,  assiste<l  by  Messrs.  Joseph  A. 
l{(»gers,  A.  S.  Flint,  and  Asajdi  Hall,  jr.  The  details  of  this  work  will 
be  foun<l  in  the  ai)pended  rej^ortof  Professor  llarkness. 

Som(t  $->0,()00  worth  of  instruments  belonging  to  the  Transit  of  Venui 
Commission  are  stored  here,  and  a^  they  will  not  again  be  required  by 
the  Commission,  I  recommend  that  they  be  turned  over  to  tbe  Observa- 
tory for  such  uses  as  tlie  Superintendent  may  judge  best- 
Very  resi)ectfuliv, 

GEO.  E.  BELKNAP, 
Commodore  U.  8.  N.^  SuperintendenL 

Capt.  J.  (>.  Wai.kek,  U.  S.  N., 
Chief  of  JUtrcau  of  Navio' 
Navy  Depart 
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United  States  Naval.  Observatory, 

Washington^  October  3,  1885. 

Sir  :  I  have  the  honor  to  submit  the  followinglreport  ot  the  work  doue 
daring  the  past  year,  under  iny  supervision,  for  the  Transit  of  Veuua 
Commission. 

Tlie  assistants  engaged  upon  the  work  at  the  beginning  of  the  year 
were  Messrs.  A.  S.  Flint  and  A.  Hall,  jr.  Very  fortunately  an  oppor- 
tanity  [)resented  itself  last  winter  of  temporarily  securing  the  services 
of  Mr.  Joseph  A.  Rogers  to  finish  the  photographic  investigations  which 
be  left  incomplete  when  he  resigned  on  March  1,  1883.  He  was  re- 
employed on  December  16,  1884.  Mr.  Hall  resigned  his  position  on 
September  15, 1885,  to  accept  a  place  in  the  observatory  of  Yale  College. 
His  loss  is  a  matter  of  regret  to  the  Commissicln,especiallyat  this  time, 
wlien  the  computations  upon  which  he  was  engaged  are  nearing  com- 
pletion. Messrs  Rogers  and  Flint  are  still  in  the  employ  of  the  Com- 
mission. 

At  the  date  of  my  last  annual  report  experiments  were  in  progress 
to  determine  whether  or  not  the  heliostat  mirrors  undergo  an^"^  change 
of  curvature  when  exposed*  to  the  sun's  rays.  As  that  question  is  of 
vital  importance  in  the  theory  of  the  horizontal  photo- heliograph,  it 
wa8  thought  desirable  to  make  the  experiments  both  in  the  heat  of 
summer  and  in  the  cold  of  winter.  The  work  was  done  principally  by 
Messrs.  Flint  and  Hall,  and  was  completed  on  February  23,  1885. 
Owing  to  i)ress  of  other  matters  the  discussion  of  the  results  has  not 
yet  bf  eu  undertaken. 

Mr.  Rogers  is  now  engaged  in  writing  an  aecount  both  of  the  proc- 
esses emi)loyed  in  preparing  and  developing  the  dry  collodion  emulsion 
plates  used  with  the  photo  heliographs  in  observing  the  transit  of  Venus 
iu  December,  1882,  and  of  the  experiments  which  were  executed  to  de- 
termine the  best  method  of  making  pyroxyline  for  that  purpose.  When- 
ever photographs  are  required  which  must  sustain  the  test  of  accurate 
measurement,  the  collodion  emulsion  process  offers  ad va^tiiges  so  great 
that  every  effort  should  be  put  forth  to  increase  its  general  availability. 
Some  of  our  recent  experiments  incidentally  tend  in  that  direction,  and 
although  primardy  made  to  clear  up  obscure  points  relating  to  the  transit 
of  Venus  work,  it  is  hoped  they  will  facilitate  the  application  of  collo- 
dion emulsion  in  future  operations  requiring  the  use  of  photo-heliographs. 
Ill  these  experiments  pyroxyline  has  been  made  from  flax,  jute,  etc., 
AS  well  as  from  cotton,  which  is  the  form  of  cellulose  commonly  pre- 
ferred. 

It  will  be  remembered  that  wet  bromo-iodide  plates,  made  by  the 
bath  process,  were  used  with  the  photo-heliographs  iu  observing  the 
transit  of  Venus  in  December,  1874,  and  the  question  naturally  arises 
whether  or  not  the  negatives  then  obtained  are  strictly  comparable  with 
those  made  upon  dry  collodion  emulsion  during  the  transit  of  December, 
1882.  For  the  definitive  settlement  of  that  point  recourse  was  had  to 
photographs  of  the  solar  spectrum.  In  June,  1881,  a  set  of  such  photo- 
graphs was  made  upon  wet  bromo-iodide  bath  plates  of  the  kind  used 
m  December,  1874,  and  similar  sets  are  now  being  made  with  emulsions 
ly  as  possible  in  the  same  condition  with  respect  to  age,  etc.,  as 
:ually  emplojecl  in  observing  the  transit  of  December,  1882.  In 
3w  clearly  the  progressive  action  of  the  solar  rays  upon  the 
each  set  begins  with  the  shortest  exposure  capal)le  of  pro- 
•*asily  legible  impression,  and  extends  to  exposures  two  or 
fd  times  as  great.  The  negatives  have  not  yet  been  sub- 
sal  examination,  but  the  general  result  seems  to  be  that, 
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while  marked  differences  exist  in  the  action  of  tbo  spectram  npontW 
two  (jlasses  of  plates  with  the  exposures  ffiven  in  the  photo-heliogra 
the  elVeclive  rays  are  M*  substantially  the  same  wave-leugth  iu  ^ 
The  transit  plates  of  1874  and  1882  are  therefore  quite  comparable n 
this  respect,  and  there  is  no  reason  to  a])prehend  systematic  differeE 
between  them  depending  upon  atmospheric  dispersion.     The  select 
photographs  have  iilso  established  the  fact  that  the  emnlsioii  plates 
a  decree  of  sensitiveness  not  very  dilferent  from  that  of  bath  wet  |>la» 

Sin(!e  the  end  of  February,  1885,  Messrs.  Flint  and  Hall  liavebeei 
en^a;;ed  i)retly  steadily  in  reducing  the  observations  for  time  and 
tude  made  at  the  various  United  States  stations  in  December, 
These  e()mi)Utations  are  now  nearly  completed,  and  to  a  considen 
extent  prepared  for  printinp^.     It  is  expected  that  they  will  form  P«n 
III  of  the  Transit  of  Venus  Keports.    No  progress  has  been  made ii 
the  reduction  of  the  photographs  during  the  current  3^ear,  and  it  isncl 
])roposed  to  take  them  up  again  until  after  all  the  manuscript  rela 
to  time,  latitude,  and  longitude  has  been  prepared  for  the  printer. 

The  work  of  printing  Part  11  of  the  Transit  of  Venus  Kei>orts  hii8  r^ 
eently  been  resumed,  and  will  probably  be  completed  at  an  early  date 
1'his  part  will  form  a  volume  of  about  five  hundred  quarto  ]iage8, 
will  contain  the  records  of  all  observations  made  at  the  United  Sta      ' 
stations  for  observing  the  transit  of  1874,  together  with  the  corresp 
ing  reductions  and  discussions,  excepting  only  those  relating  to 
I>hotograplis. 

Very  respectfully,  &c., 

WM.  HARKNES8, 
ProfesHor  of  Mathematics,  U.  8,  Navy^  ofExeeutitt 
Committee,  U,  8,  Transit  of  Venus  Commission. 

Trof.  AsAiMi  Hall,  IJ.  S.  N., 

PrvHident  of  Transit  of  Venus  Commission, 

Itospectfully  forwarded  to  the  Superintendent  of  the  Naval  Observa- 
tory. 

ASAPH  HALL, 
Professor  of  Mathematics,  U.  8.  X,, 
President  of  Transit  of  Venus  Commission. 


United  States  Naval  Obsebvatokt, 

Washington,  September  18,  1885. 

Sir:  No  appropriation  having  yet  been  made  for  the  erection  of» 
new  Naval  Observatory  upon  the  site  purchased  tliereforunder  theatC 
ajiproved  February  4,  1880,  1  have  the  honor  to  renew  the  estimatA 
which  was  submitted  l>y  my  i)redecessors  in  18S2,  1883,  and  1884,  and 
beg  to  recpiest  that  it  may  be  again  submitted  to  Gongrens  with  tlM 
approval  of  the  l)ei)nrt?nent. 

In  anticipation  of  removal  to  the  new  site  no  money  of  any  momeDt 
has  been  ex])ended  at  the  present  location  for  repaiisand  improvemeDtB 
for  several  years.  As  a  consequence  thereof  the  buildings  and  appnr- 
tenances  are  fast  getting  into  a  dilapidated  condition,  hardly  creditable 
to  a  national  institution  of  such  prominence  and  character;  and  unless 
Congress,  in  its  wisdom,  see  fit  to  grant  the  money,  or  a  part  of  it, 
submitted  iu  the  estimate  for  the  proposed  new  stractareSi  then  it  it 
urged  that  a  reasonable  sum  be  appropriated  1  the  purpose  of  impror- 
ing  the  condition  of  things  h<     t  at  the  olif 
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The  8am  required  for  the  new  Observatory  ($586^138)  is  intended  to 
eover  all  expenses  of  putting  the  establishment,  on  its  removal,  in  per- 
fect working  condition  in  every  way.    It  includes  the  erection  of  the 
Observatory  buildings  proper,  quarters  for  the  Superintendent,  the  ob- 
servers, and  others  whose  attendance  is  necessary  at  all  times,  especi- 
ally daring  the  night;  the  removal  and  remounting  of  the  instruments, 
fiODstruction  of  roieids,  grading  and  fencing,  and  other  details  of  like 
Aaracter. 
Plans  for  the  proposed  building  were  prepared  in  1881,  under  the 
ervision  of  the  then  Superintendent,  the  late  Bear- Admiral  John 
:er8,  U.  S.  N.    After  completion  they  were  submitted  to  some 
jie  leading  scientists  of  the  country  for  examination,  and,  receiving 
irapprov^,  were  adopted  by  the  Commission  authorized  by  Congress 
:e  cognisance  of  the  matter.    They  are  believed  to  be,  in  the  main, 
Ml         is  desirable. 

lue  present  location  is  unhealthy  in  the  extreme,  and  those  who  are 

h1  apon  for  night  service  suffer  more  or  less  from  malaria  a  good  part 

time.    Fogs,  also,  gatheiing  over  the  Potomac  at  certain  seasons 

jae  year,  frequently  o&truct  the  observers,  and  many  desired  opi>or- 

for  astronomical  work  are  lost  in  consequence.    On  the  other 

ihe  terrene  surroundings  and  influences  and  atmospheric  con- 

the  new  site  are  very  salubrious  and  favorable,  and  it  is  to  be 

ea  LI      Congress  will  give  such  facts  careful  consideration  when  the 

te  in  question  is  laid  before  it. 
i  aiso  submit,  in  connection  with  this  subject,  a  communication  firom 
e  Supervising  Architect  of  the  Treasury  to  the  Committee  on  Ap- 
ions  of  the  House  of  Eepresentatives  in  1882. 
V  ery  respectfully, 

GEO.  E.  BELKNAP, 
Commodore,  U,  S.  N.j  Superintendent, 

Capt.  J.  G.  Walker,  U.  S.  N., 

Chief  of  Bureau  of  Navigation,  Navy  Department. 


Treasury  Department, 
Office  of  the  Supervising  Architect, 

April  22,  1882. 

Sib  :  In  compliance  with  the  request  of  j^our  committee,  conveyed  by 
i^T  of  the  12th  instant,  1  have  examined  the  plans  and  specifications 
the  pmposed  building:  for  the  Naval  Observatory. 
ihe  present  buihlings  are  old  and  dilapidated,  and  the  interests  of  the 
>Iic  Hervice  require  that  the  ne^v"  building  should  be  erected  as  speedily 
possible. 

L  esriinate  that  the  lowest  amonnt  that  would  reasonably  serve  for  the 
year's  work  would  be  about  one-half  of  the  amount  proposed  to  be 
nr>priated,  say,  $275,000. 
.  ihiii  k,  however,  the  Government  interests  would  best  be  served  by  an 
»priation  of  the  entire  amount  estimated  for  the  work. 
Very  respectfully, 

J.  G.  HILL, 
Supervising  Architect, 
Frank  Hiscock, 
i/i     rman  Committee  on  Appropriations, 

House  of  Representatives, 


report  of  svperintesvent  nautical  almanac. 

Nautical  Almanac  Office,  Navy  Dkpartment, 

Washington,  D.  C,  October  10, 1885. 

Sir  :  L  havo  the  honor  to  sabniit  the  following  report  of  the  work  at 
this  Office  during  the  past  year: 

The  American  Nauticnl  Almanac  for  the  year  1888  was  issued  f\ 
the  presH  in  February,  1885,  and  the  large'Ephemeris  for  the  same  y 
in  May,  1885. 

The  Atlantic  Coaster's  Nautical  Almanac  for  the  year  1886  is  now  ii 
press,  and  is  ex[>ected  to  be  ready  b^^  the  middle  of  the  present         k. 
The  Pacific  Coaster's  Nautical  Almanac  for  the  year  1885  was        «i 
Dec(*mber,  1884,  and  the  corresponding  publication  for  1886  was         i 
during  the  last  month. 

Of  the  Almanac  and  Ephemeris  for  the  year  1889,  284  pages  arc 
type.    This  includes  the  whole  of  the  Ameri<3an  Nautical  Almanac 
that  year,  except  the  mai)s  and  introductory  pages. 

The  computations  for  subsequent  years  make  their  regular  pn 
Those  for  the  year  1889  are  nearly  complete,  and  those  for  1     / 
1891  are  ii\  course  of  execution. 

SALE   AND   DISTRIBUTION. 

During  the  fiscal  year  1885  the  sale  and  distribution  of  pablicati 
was  as  shown  in  the  following  table: 


Publicationn. 


Aniciicau  KpheDiiM is 

AiiMtricHU  NuiitirHl  Alinanuc 

Atiuntic  (;oaHtvr'H  Nautical  Almanac 
Pacific  Coa-tter'H  Naiiti(-4il  Alniannc  .. 


*»«•  l"S5' 


470  «S 

1,«47  31 

MS  1» 

2»  K«M. 


In  the  year  1.SS2  copies  of  Volume  I  of  the  Astronomical  Papers  were 
sent  to  (ianthiers  Villars,  Paris,  and  William  EngelmanD|  Lei^ic,  for 
sale  by  them  as  agents  on  the  same  terms  as  the  sales  of  pablicatJooi 
in  this  couiitrjb.  Mr.  Kngelmann  has  recently  reported  ten  copies  as 
sold,  but  no  n»turns  have  been  received  from  the  Paris  agent. 

METHODS   OJ'   SELLING   ALMANACS  TO   NAVIGATORS. 

In  connection  with  the  work  of  this  Office  the  subject  wbich  i 
quires  the  attention  of  the  Department  is  the  method  of  BappljinK     ^• 
gators  with  nautical  publications.     On  the  plan  now  in  oiiei      14     ^ 
office  wiiich  prepares  and  issues  the  publications  is  also  chu]     nil 
their  sale,  which  is  efl'ected  through  agencies  '*Ti  » 

of  the  Union.     In  the  case  of  th*    '^      e,  th 
pUcity  of  accounts  and  can 
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thus  arising  is  disproportionate  to  the  amount  realized  from  sales.  As 
the  various  offices  sell  their  publications  through  nearly  the  same 
fifT^neii's  and,  it  is  believed,  on  the  same  terms,  economy  and  clliciency 

>nld  be  promoted  by  conducting  all  this  business  through  a  single 

rency. 

I  therefore  beg  leave  to  suggest  to  the  Bureau  the  advisability  of 
*8tablishing  an  office  or  depot  in  the  city  of  New  York  for  the  sale  of  all 
the  nautical  publications  of  the  Navy  Department,  hoping  that  other 
Departments  selling  such  publications  would  join  in  the  system.  Were 
such  a  dei)ot  established  all  jmblications  designed  for  sale  would  be 
immediately  dispatched  to  it,  and  the  individual  offices  would  be  called 
>n  to  respond  only  to  requisitions  from  the  depot. 

THE   coaster's  NAUTICAL  ALMANACS. 

In  my  annual  report  of  1883  I  set  forth  the  evil  rising  from  the  mul- 
tiplicity of  nautical  almanacs  compiled  from  the  Government  publica- 
ions  and  issued  by  dealers,  not  so  much  to  make  a  profit  on  the  sale 
to  advertise  their  business.    Correspondence  with  the  leading  dealers 

lowed,  with  a  single  exception,  a  willingness  on  the  part  of  each  to 
a^ve  up  his  own  nautical  almanac  and  accept  a  similar  publication  by 
the  Government,  provided  all  the  other  dealers  would  adopt  the  same 
x>urse.  The  firm  of  John  Bliss  &  Co.,  of  New  York,  was  the  only  one 
t        objected  to  ttie  proposed  policy.    As  their  objections  did  not  seem 

roug  enough  to  justify  a  change  in  the  general  policy  of  the  Govern- 

nt  during  the  past  fifteen  years  of  furnishing  American  navigators 

th  all  the  nautical  publications  necessary  for  their  use,  the  Coaster's 
aimanac  was  issued  as  an  experiment  in  March,  1884.  It  was  received 
vrith  such  strong  expressions  of  favor  and  such  assurance  of  large  sales 

every  direction  that  no  doubt  was  entertained  of  its  coming  into 
aniversal  use.  The  hope  that  such  wouhl  be  thle  case  has  not,  how- 
dver,  b<*en  verified,  the  principal  reason  being  that  the  lack  of  unanim- 
ty  among  the  dealers  has  resulted  in  a  continuance  of  their  almanacs, 

lich  are  now  sold  at  a  nominal  price,  or  issued  gratuitously  for  ad- 
K-ertising  purposes. 

ASTRONOMICAL  RESEARCHES. 

On  assuming  charge  of  this  Office,  in  the  year  1877,  one  of  the  first 
features  of  the  work  which  struck  the  Superintendent  was  the  frag- 
[nentary  character  of  the  astronomical  tables  used  in  preparing  the 
Ephemeris.  The  only  modern  tables  in  use  abroad  were  those  of  Le  Ver- 
rier,  and  these  were  so  far  from  meeting  the  present  requirements  of  exact 
istronomy  that  it  was  deemed  best  to  undertake  the  construction  of 
new  ones,  wliich  should  correspond  in  every  respect  to  the  present  re- 
finements of  astronomical  observations.  The  results  first  necessary  are 
accurate  determinations  of  the  elements  and  masses  of  the  eight  large 
planets.  These  require  the  re  reduction  of  the  planetary  observations 
made  in  the  principal  observatories  of  the  world  since  1750,  and  their 
M>mparison  with  Le  Verrier's  tables.  This  work  at  first  went  on  very 
slowly,  the  means  for  prosecuting  it  being  gained  rather  by  economizing 
in  other  office  expenses  than  by  asking  for  larger  appropriations. 

This  work  has  now  reached  a  point  at  which  its  end  can  be  foreseen. 
With  the  present  appropriations  the  necessary-  computations  may  be 
M       ►leted  in  about  four  or  five  years.    The  results  will,  it  is  hoped,  serve 

1  Lae  purposes  of  astronomy  until  at  least  the  middle  of  the  coming 
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centnry,  and  perhaps  until  its  close.    They  will  also  enable  a  large: 
permanent  reduction  in  the  cost  of  preparing  the  ephemeria  to  be  maoe. 

The  investigations  required  for  this  work  are  pnbliRbed  in  a  series 
under  the  title  of  Astronomical  Papers  of  the  American  Eplienieris.  Tbt 
first  volume  of  these  ])apers  was  completed  in  the  year  1883,  and  Viiluitrt 
II  and  III  are  now  being  issued  in  parts  as  different  publications  are 
ready.  Two  parts  have  been  stereotyped  since  my  last  annual  rei>ori, 
namely  : 

Volume  II,  Part  III,  Measurements  of  the  Velocity  of  Light,  by  the 
Superintendent  and  Professor  Michelson. 

Vohime  III,  Part   IV,  On  the  Inequalities  in   the   Moon's  Mol 
com[)uted  by  Mr.  Neison,  by  George  \V.  Hill,  assistant,  KaatioalAbsi' 
nac. 

The  stereotyping  of  both  these  parts  was  completed  some  moi 
since,  but,  through  some  unexplained  delay  in  the  Government  Prinnng 
Oilice,  neither  has  yet  been  issued. 

In  the  yet  unpublished  computations  progress  has  been   made 
follows: 

Theory  of  Jupiter  and  Saturn. — Mr.  Hill's  work  on  the  i>ertarbati( 
of  these  two  planets  was  completed  during  the  past  summer.    I  h»ve 
reason  to  believe  that  its  value  and  durability  will  be  more  than  pro- 
portional to  the  labor  spent  upon  it. 

Mass  of  Jupiter. — The  work  of  computing  the  perturbations  of  Polv- 
hymnia  by  Jupiter  and  the  other  planets,  the  commencement  of  whit^ 
was  reported  last  year,  has  been  carried  from  the  discsovery  of  the  as- 
teroid in  1854  up  to  the  opposition  of  1888.  It  was  carried  so  for  for- 
ward bee>ause  of  the  very  near  a])proach  of  the  asteroid  to  Jupiter  ii 
1885,  the  effect  of  which  will  be  measured  bj'  observations  when  the 
planet  reaches  its  perihelion  in  May,  1888.  The  work  was  done  so  far 
in  advance  because  an  opportunity  was  found  for  having^  it  executed  bj 
a  remarkably  skilled  mathematician.  Prof.  G,  G.  Gomstock. 

General  perturbations  of  tfte  four  inner  planets. — This  work  is  being 
carried  on  in  duplicate  by  Messrs.  Prentiss  and  Gorrigan,  bnt  owing  to 
the  unexpected  labor  encountered  in  certain  operations  of  it,  it  is  still 
inc()mi)lete. 

Comparisons  icith  observations. — ^The  rered notion  of  Maskelyne'ft 
Greenwich  observations,  from  1765  to  1811,  has  been  prosecuted  daring 
the  year,  and  is  a])i>roacInng  completion.  An  ephemeris  of  the  sun  fron 
1705  to  18G4  is  also  n])proacliing  completion,  it  being  found  more  eco- 
nomical to  com]mte  a  coniplete  ephemeris  than  to  determine  the  numben 
by  piecemeal  for  the  separate  observations.  Preparations  are  being  made 
for  going  on  with  the  tabular  computations  ui)on  Mercury,  Venus,  and 
Mars  for  the  same  i)eri()d,  a  work  which  was  interrupted  in  order  to 
finish  the  solar  e[)hemeris.  This  is  now  the  heaviest  part  of  the  wholo 
work  which  remains  to  be  done. 

Very  respectfully,  your  obedient  servant, 

SIMON  NEWCOMB, 
Superintendent  Nautical  Akmanac  OJfiM* 

Gommodore  J.  G.  Walker,  U.  S.  N., 
Chief  of  Bureau  of  Navigation^  Navy  2>q 
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United  States  Hydrographic  Office, 
BiTKEAu  OF  Navigation,  Navy  Department, 

Washington^  D,  C,  October  1,  1885. 

Sib  :  I  have  the  honor  tx>  sabmit  the  following  account  of  the  opera- 
tions of  this  Office  for  the  fiscal  year  ending  June  30,  1885 : 

As  this  ia  the  only  establishment  on  this  continent  where  charts  of 

foreign  waters  are  made,  I  have  thonght  it  appropriate  also  to  make 

farther  recommendations  as  to  its  development  and  usefalness,  so  that 

it  may  be  put  on  a  footing  commensurate  with  its  importance. 

In  order  to  give  a  more  comprehensive  idea  of  the  work  performed, 

different  divisions  of  the  office  are  referred  to  separately,  while 

detailed  statement  of  the  head  of  each  division  will  be  found  in  the 

idix. 

DIVISION   OF   CHART   CONSTRUCTION. 

This  Division,  described  in  the  last  annual  report  as  the  Drafting  and 
ineraving  Division,  was  moved  in  July  to  a  small  building  on  the  corner 
Jew  York  avenue  and  Seventeenth  street.    The  Division  of  Plates 
Printing  was  also^  transferred  to  the  same  building,  to  be  con- 
ed later  on  with  the  first  named,  the  two  constituting  what  is  now 
n  as  the  Division  of  Chart  Construction.    The  building  now  occu- 
entirel^'  unfitted  for  the  purpose.     Draftsmen  and  engravers 
iHi  oe  surrounded  by  the  most  favorable  conditions  of  light,  ven- 
tion,  dryness  of  atmosphere  and  apparel,  and  freedom  from  vibra- 
Tlie  building  in  question  has  none  of  these  qujilifications,  and  is 
luently  a  serious  drawback  to  the  execution  of  good  work.    A 
Teai  (leal  of  time  is  necessarily  wasted  in  passing  to  and  from  this  Divi- 
ind  the  main  Office,  where  the  plates  are  stored,  and  the  wear  and 
the  plates  that  have  to  be  transported  back  and  forth  is  consid- 
le.    This  separation  of  parts  of  the  office  which  are  so  dependent 
«ich  other  has  been  a  great  disadvantage. 
*  new  press  has  been  added,  which  has  greatly  facilitated  the  opera- 
)f  printing,  and  enabled  the  Office  to  till  orders  which  had  been 
inlating  for  some  time, 
toiler  the  active  supervision  of  an  officer  detailed  for  the  purpose, 
^'thing  that  pertains  to  the  ])rintiug  of  charts  shows  a  very  marked 
"overueut  on  the  work  of  previous  years. 
A  ereat  deal  of  time  has  been  devoted  to  preparing  plates  for  electro- 

and  in  removing  defects  resulting  therefrom, 
^oe  process  of  electro  typing  the  copper  plates  has  been  continued, 
}       altos  and  fifty  one  bassos  having  been  completed. 

office  should  not  be  dependent  on  outside  ])arties  for  this  process, 

CO  IS  so  necessary  for  the  preservation  of  the  plates.     The  cost  of 

ortation  to  and  from  the  electrotyping  establishment  in  New  York 

irge,  and  the  risk  of  damage  is  very  great  to  ex[)ensive  plates.    This 

1  be  avoided  by  having  the  proper  apparatus  in  this  Division.    The 

)f  the  process,  taking  into  consideration  the  first  outlay,  would  be 

less  than  under  the  present  system. 

119 
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Much  of  the  enerpy  of  this  Division  has  been  devoted  to  the  c    »- 
tion  of  charts,  and  during  the  year  nearly  every  plate  in  theC 
undergone  alteration. 

A  Ki-ries  of  gri:at  circle  charts  covering  the  navigable  waters  of 
globe  has  been  devised  by  Mr.  G.  Herrle,  chief  draftsman.    Tbe 
])utations  are  all  finished,  and  one  of  the  jdates,  in  tbe  hands  of      n- 
giaver,  is  well  advanced.     It  is  thought  that  these  ebaits  wih  oeat 
great  advantage  to  seamen  taking  long  vo^^ages,  as  the  niethodsR- 
quired  lor  their  use  are  of  the  simplest  description. 

A  great  circle  protractor  for  the  solution  of  problems  in  nantica' 
tronomy,  designed  by  Commander  Sigsbee,  U.S.   Navy,  is  nearly «■ 
graved.    A  thorough  investigation  into  the  subject  of  geographical  pi- 
sitions  has  been  carried  on,  and  the  record  resulting  has  l>een  of  gi 
service  in  the  com])ilation  of  new  charts.    This  is  now  the  Hydrogra 
Otfice  standard  for  all  determinations  of  latitude  and  hingitode.  a 
similar  investigation  into  the  subject  of  magnetic  variation  has  beei 
made  for  a  like  purpose  with  very  important  resnlts. 

The  changes  in  the  method  referred  to  in  the  last  annual  report  wen 
made  in  the  early  part  of  the  year  and  have  been  productive  of  thel 
results.     Under  the  old  system  nearly  the  whole  force  was  employed 
the  correction  of  old  charts,  latterly  75  per  cent,  of  the  energy  of  m 
Division  has  been  available  for  the  production  of  new  ones.    Tiiede 
tailed  account  of  these  new  metluKls  will  be  found  interesting. 

A  complete  history  of  the  charts  already  in  existence  at  the  beginnint: 
of  the  year  has  been  practically  finished,  and  this  record  is  now  kept 
correct. 

Special  attention  has  been  ])aid  to  the  improvement  of  chart-making 
in  the  endeavor  to  keej)  this  science  abreast  of  the  march  of  progre^ 

For  such  portions  as  can  be  subjected  to  rule,  standards  have  been 
devised  and  adopted  in  order  to  have  as  little  diversity  as  possible  in 
the  construction  of  different  charts.  Shorelines  have  been  made  more 
conspicuous  and  the  topography  drawn  with  special  reference  to  iti 
value  as  an  aid  to  navigation.  In  this  connection  an  investigation  has 
been  made  into  all  the  niethods  of  delineating  irregularities  of  tbe  sur- 
face of  the  earth,  and,  as  a  result,  it  has  been  decided  to  use  ooiitoor 
lines  for  hills,  with  roulette  shading  on  all  large  scale  charts.  Bulei 
have  been  established  with  regard  to  lettering,  the  object  being  tose 
cure  uniformity  and  remove  from  that  portion  of  the  chtirt  osed  by  the 
navigator  all  unnecessary  matter. 

The  <*/hange  proposed  in  the  compass  has  been  made,  and  charti 
embodying  the  degree  graduations  on  a  true  compass  have  been  snb* 
niitted  to  the  maritime  l)odies  of  the  sea-board  cities  through  the  Branch 
Oflices,  and  to  as  many  seafaring  men  as  ])ossible  with  the  almost  aoi- 
versal  verdict  in  its  lavor. 

jVIany  other  changers  have  been  made  which  are  the  result  of  careful 
study  of  the  science  of  chart  making  and  a  proper  comprehension  of  the 
needs  of  seamen.  For  the  detailed  account  of  these  changes,  as  well  aa 
of  the  various  operations  of  this  Division,  I  call  special  attention  to  the 
very  comprehensive  report  of  the  oflicer  in  charge,  to  whose  seal  ami 
intelligence  these  improvements  are  largely  due. 

DIVISION   OF   SUPPLY. 

This  Division  being  the  depository  for  the  charts  published  by  thia 
Office,  as  well  as  for  tliose  received  from  the  Coast  and  Geodetic  Harvey 
to  be  issued  to  our  vessels,  and  being  the  real  depot  where  the  agents' 
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orders  for  charts  are  filled,  its  name  was  changed  from  Chart  Division, 
as  driven  in  my  report  of  last  year,  to  Division  of  Supply. 

The  labor  of  keeping  the  stock  of  engraved  charts  corrected  hv  hnnd 
for  the  nniali  errors  which  are  constantly  reported  has  engrossed  the 
energies  of  the  force  employed  in  this  Division.    This  has  interfered 
with  the  work  of  comparing  oM  photolithographs  on  hand  with  later 
editions  of  charts  of  the  same  localities  issued  by  other  nations,  and 
consequently  the  number  of  canceled  lithographs  is  less  than  was  antici- 
pated.    The  increased  number  sup[)lied  to  ships  of  war  is  due  to  the 
annsual  number  of  engraved  charts  published  during  the  year,  while 
the  greater  number  supplied  to  agents  is  a  most  gratifying  proof  of  the 
growing  estimation  in  which  our  charts  are  held  by  the  merchant  marine. 
The  total  number  of  copies  issued,  24,725,  though  apparently  less  than 
that  of  the  preceding  year,  26,179,  is  accounted  for  by  the  fact  that  the 
oat  fits  for  the  Branch  OflBces  were  comprised  in  the  latter  number.    The 
increase  in  the  number  of  copies  issued  to  merchant  vessels  carrying 
meteorological  journals  is  satisfactory  evidence  of  the  greater  interest 
on   the   part  of  merchant  captains  in  the  meteorological  work  of  the 
OfiQce,  each  new  observer  being  furnished  with  a  set  of  general  sailing 
charts.     This  also  affords  further  proof  of  the  growth  of  the  popularity 
of  oar  publications. 

A  set  of  index  charts  was  designed  in  this  Division  during  the  year, 
and  the  investigation  into  the  authenticity  of  reported  dangers  has  been 
oontiuued. 

DIVISION  OF  ISSUE. 

The  duty  of  issuing  to  all  United  States  vessels  which  receive  charts 
firom  this  Office,  having  been  assigned  to  the  Admiralty  Chart  Division, 
its  name  was  changed  to  Division  of  Issue.  As  the  i)ublications  of  the 
British  Admiralty  form  the  greatest  portion  of  the  chart  oiittits  of  ships 
of  war,  it  was  thought  best  to  bold  this  Division  responsible  not  only 
for  the  origiual  sup])ly,  but  also  for  its  continuance  during  remainder  of 
eomniission. 

This  work,  which  requires  the  most  constant  attention,  owing  t)  its 
great  importance,  has  been  exceedingly  well  performed.  The  labor  of 
keepin^r  fi  record  of  the  charts  on  board  ship  has  been  greatly  facilitated 
by  the  new  chart  lists  referred  to  in  the  last  annual  report,  in  tlie  para- 
graph concerning  the  Admiralty  Chart  Division. 

These  catalogues  have  been  completed  and  issued  to  all  ships  in  com- 

Bissioii.     Navigators  everywhere  have  received  them  most  favorably, 

mnd  they  have  proved  of  great  assistance  in  the  handling  and  keeping 

aecouiit  of  the  chart  outfit  under  the  various  conditions  incident  to 

ips  ill  active  service. 

The  examination  of  the  old  stock  of  British  Admiralty  Charts  has  been 
»     ipleted  and  those  now  on  the  shelves  are  of  the  latest  editions.     The 
ml:>er  of  copies  has  been  reduced  to  the  lowest  limit  considered  ad- 
able  in  view  of  any  contingencies  which  might  arise.     The  practice 
ordering  the  latest  edititm  of  publications  from  London  direct  to  ships 
ir  has  been  continued  throughout  the  year  with  most  satisfactory 
•ei?uits. 

DIVISION   OF  BOOKS. 

The  work  of  cataloguing  and  arranging  the  books  and  pamphlets  in 
r  that  they  may  be  most  available  for  the  purposes  of  the  office  has 
commenced.    It  is  intended  to  brief  the  contents  of  all  publica 
relating  to  hydrography.    These  abstracts,  arranged  alphabet!- 
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cally,  will  give  references  to  data  concerning  the  particalar  sot 
under  discussion. 

The  number  of  books  of  reference  1ms  been  increase,  and  lists 
been  prepared  to  abow  what  books  are  still  needed  in  order  to      « 
this  collection  more  valuable.    The  appearance  of  new  editions  oi 
ing  directions  has  been  carefully  noted,  and  the  same  Bystem  of  onlei 
direct  to  the  ships  from  London  that  is  practiced  by  the  Div      i  a 
Issue  has  been  adopted. 

Of  the  ninety-nine  different  books  of  sailing  directions  issued  to 
ships,  fifty-eight  are  English  publications;  the  sug^cAtion  of  theh 
of  this  Division,  therefore,  is  most  pertinent,  that  the  Hy  drographic 
should  prepare  a  complete  set  of  sailing  directions  for  all  parts  oi 
globe  in  order  to  be  independent  of  foreign  publications. 

In  addition  to  other  daties,  the  force  of  this  Division  has  been  ei 
in  compiling  a  supplement  to  the  <^ Newfoundland  and  Labrador  ruur 
and  in  comparing  the  difierent  publications  issu«<l  by  the  Dffice  in 
to  prevent  nnnecessary  repetition.     It  has  been  found  that  the 
matter  frequently  appears  in  different  books,  and  in  order  to  11; 
the  labors  of  the  navigator  and  to  economize  his  space  it  is  the  iu    ■ 
tion  to  consolidate  and,  if  possible,  avoid  duplication. 

Particular  attention  is  called  to  the  rei)ort  of  the  head  of  this  Din- 
sion,  whose  suggestions  I  most  heartily  indorse. 

DIVISION   OF  NOTICES. 

The  acquisition  of  a  cylinder  press  in  the  printing  room  attached  t» 
the  Navy  Department  has  greatly  fjicilitated  the  issue  of  Notices  to 
Mariners.  In  order  to  make  these  useful  publications  compare  favor- 
ably in  appearance  with  those  of  a  similar  nature  issued  by  foreign 
governments,  and  at  the  same  time  to  lessen  the  expense  of  postage, 
they  have  been  printed  upon  a  very  fine  and  light  quality  of  paper. 

The  demand  for  these  Notices  has  steadily  increased,  and  their  dis- 
tribution has  been  the  means  of  ()1>t<'iining  for  the  Office  an  increased 
amount  of  information  from  the  merchant  marine. 

To  extend  their  usefulness  still  further  it  was  thought  advisable  to 
issue  a  weekly  edition,  which  is  kept  on  file  in  all  the  United  States 
consulates  and  in  the  offices  of  the  principal  English-speaking^  shipping 
merchants  in  all  the  seaboard  cities  of  the  world. 

This  edition  has  an  ali>habetical  index  of  its  contents  on  the  first  pa|^, 
so  that  a  shipmaster  bound  to  any  i)ortion  of  the  world  can  tell  at* 
glance  whether  it  contains  matter  of  especial  interest  to  him. 

A  large  number  of  foreign  notices  to  mariners  has  been  received  and 
all  new  information  has  been  translated  and  published. 

In  accordance  with  the  policy  of  the  office  the  six  volumes  of  light- 
lists,  including  all  the  light-houses  of  the  world,  were  revised  by  the  of- 
ficer in  charge  of  them,  with  commendable  promptness  and  accaracji 
and  were  ready  for  publication  aiid  sent  to  the  printer  before  the  first  of 
July.  With  the  valuable  assistance  of  the  officials  of  the  Government 
Printing  Oflice  these  were  printed  immediately  and  distributed  to  the 
agents  and  shii)s  of  war. 

The  files  of  foreign  charts  have  been  completed  so  that  the  oflBce  18 
now  in  possessicm  of  a  most  valuable  collection  of  original  charts  issued 
by  other  governments,  by  means  of  which  the  examination  of  all  mat- 
ters pertaining  to  this  branch  of  hydrography  is  greatly  facilitated. 

The  securing  and  classification  of  original  papers  relating  to  survevs 
and  to  matters  pertaining  to  hydrography  in  general,  outside  of  books 
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■^"^d  pamphlets,  has  been  carried  on  throug^hout  the  year,  and  at  the 
June  time  a  card  catalogue  has  been  completed  which  greatly  simpli- 
^^*leB  the  finding  of  desired  documents. 

[tT  DIVISION   OF  METEOROLOGY. 

1       Owing  to  the  small  force  of  officers  assigned  to  this  Division  it  has 

been  impossible  to  continue  the  publication  of  meteorological  eharts 

.^covering  the  South  Atlantic  and  Indian  Oceana.    The  demand  for  the 

^-Ifforth  Atlantic  meteorological  charts  mentioned  in  the  annual  report 

,ol  last  year  has  increased,  and  the  recommendation  of  the  officer  in 

.  4ftbarge  of  this  Division  that  the  series  for  the  South  Atlantic  should 

lie  prepared  at  once  meets  with  my  hearty  approval.    With  the  assist- 

iuice  of  a  few  additional  officers,  this  valuable  publication  could  be  got 

^ready  in  a  few  months. 

The  preparation  of  t|je  Monthly  Pilot  Chart  of  the  North  Atlantic  has 
absorbed  most  of  the  attention  of  this  Division,  and  the  demand  for  it 
bas  increased  in  a  very  satisfactory  degree.  The  effort  to  make  it  useful 
has  been  thoroughly  appreciated  bj'  all  seafaring  men,  and  the  support 
and  assistance  received  from  this  class  have  been  very  considerable.  The 
maritime  papers  and  meteorological  periodicals  have  referred  to  it  con- 
stantly in  flattering  terms,  and  where  accidents  have  occurred,  (hrough 
carelessness  in  going  into  the  floating  ice  region,  this  chart  has  been 
quoted  to  show  how  such  disasters  could  have  been  avoided. 

The  collection  of  data  relative  to  trade- wind  and  fog  limits,  location 
of  water-spouts,  to  the  use  of  oil  for  calming  the  seas  during  gales  of 
wind,  and  many  other  phenomena  of  interest  and  value  to  seamen  has 
been  continued  assiduously.  It  is  proposed  to  enlarge  this  chart  so  as 
to  admit  of  certain  changes  which  experience  suggests,  and  to  give  more 
space  for  the  reports  received  from  the  merchant  marine. 

A  more  detailed  statement  of  the  work  of  this  division  will  be  found 
in  the  appendix. 

BRANCH  OFFICES. 

These  useful  adjuncts  have  continued  to  be  of  great  assistance,  not 
only  to  the  main  office,  but  also  to  the  maritime  communities  in  which 
they  are  located.  The  officers  attached  to  them  have  been  called  upon 
to  determine  all  kinds  of  nautical  questions,  and  their  influence  in  many 
iustances  has  been  most  favorable.  The  routine  established  for  them 
last  year  has  been  adhered  to  generally,  although  their  increased  effi- 
ciency and  popularity  have  rendered  some  slight  changes  necessary. 

The  increase  in  the  demand  for  charts  has  been  partly  due  to  the 
Branch  Offices,  while,  to  them,  the  greater  number  of  notices  to  mari- 
ners and  monthly  pilot  charts  distributed  can  be  almost  entirely  ascribed. 
Their  principal  function,  however,  is  the  collection  of  data,  and  the  dis- 
semination of  useful  information  of  all  kinds  to  the  merchant  marine. 
The  amount  of  work  done  in  boarding  vessels,  correcting  charts,  ad- 
justing barometers,  etc.,  will  be  found  detailed  in  the  appendix. 

The  following  comjiarison  is  made  with  a  portion  of  the  work  of  last 
year: 


▼e««elfl  boftrded 

K  amber  of  individnals  to  whom  miatical  ioformfttion  wa«  given,  not  included  in 

ibeprpoeding 

BATomotera  oorreoted  or  compared 


1883-84.  1884-'85. 


4.256     11.750 

2, 286  !    10.  870 
2,062     5.343 
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Fifteen  thousand  flix  hundred  and  fifty  three  Pilot  Charts  and  16^ 
Noti(!es  to  Mariners  liave  been  distributed  dariii|;i^  the  year.    Il      s 
eonecded  tint  this  is  a  very  thorou;;h  denionstnttioii  of  Ibeust  t       vi 
these  otlices.     Without  tiiem  it  is  fair  to  suppose  that  most  of  iDei» 
men  who  have  received  information  would  have  done  witbout  it,  and 
sequently  run  greater  risks.    The  collection  of  nuatical  iiiformation 
its  (M)rise(iuent  dissemin^ition  from  an  authentic  source  must  go^Z 
w«ys  toward  deereasinjif  the  danjj^ers  of  na vibration,  while  it  pit 
the  (Hlucation  of  seamen  and  elevates  the  dignity  of  their  profession. 

The  oilices  at  rhihidelphia,  Baltimore,  New  Orleans,  and  I      Fm- 
Cisco  hav(».  increased  their  sphere  of  usefulness  by  controHing  i 
erected  by  the   H yd rographic  Office.     On  the  uiaritime  excbaii<^  ri 
those  cities  I  he  first  three  receive  their  time  directly  from  the  Nati 
Ol>servatory  at  Washington,  while  the  last  gets   the   time  from 
branch  observatory  recently  established  at  Mare  Island.     Theses 
havte  been  of  great  assistance  to  seamen  in  rating  chronometers. 
Hninch  Offices  are  invaluable,  and  should  be  maintained  on  a  lib 
footing. 

(lENKRAL   RECOMMENDATIONS. 

In  order  to  carry  on  the  constantly  expanding  work  of  the  Offioei 
most  economy  to  the  Oovernment,  its  various  divisions,  with  one  ex- 
cept ion,  siiould  be  in  the  same  building.     Owing  to  the  disagre 
odor  arising  from  the  benzine  used  in  printing,  this  sub-division  of  < 
(Jonslruction  should  not  be  placed  in  the  same  building  with  other  won, 
but  should  be  close  to  it  and  ventilated  in  such  a  manner  tbatitmsj 
n<it  be  a  [>ublic  nuisance. 

Tiie  working  of  the  heavy  presses  jars  the  buildin^f  in  which  they 
are  ])laced  so  that  at  times  it  is  impossible  for  engravera  to  work.  As 
the  copper  plates  are  constantly  required  by  the  engravers,  and  mast 
be  stored  in  some  safe  place,  and  as  any  transportation  is  sare  to 
scratch  them  more  or  h'ss,  it  will  be  seen  that  the  ]>r]nting^  shoaldbe 
done  in  a  s])ecia1ly  constructed  buihling  very  close  to  tlie  main  building. 
The  latter  should  be  designed  with  special  reference  to  Hf^ht,  veiitili- 
tion,  an<I  freedom  from  vibration  in  order  that  the  best  results  maybe 
obtained  from  the  dniftsmen  and  engravers.  It  should  be  sufficiently 
large  to  contain  the  whole  working  force  and  material  of  the  Office,  m 
that  little  time  need  be  wasted  in  going  between  rooms  wliere  diffi*rent 
documents  are  kept  for  ref(*ren<.*e. 

It  is  re(*.ommen<led  that  Congress  be  asked  to  make  an  appropriation 
for  a  buihling  whidi  will  be  Miitable  tor  the  needs  of  the  Office. 

In  regard  to  the  policy  wliii'h  should  regulate  the  construction  of 
charts,  a  careful  study  has  demonstrated  that  the  followiujir  should  pre- 
vail : 

In  general  the  function  of  this  Otlice  should  be  thepr(HluctioD  of  cheap 
and  accurate  charts,  made  especially  with  reference  to  the  wants  of* 
nnijority  of  the  |)eople  who  use  them,  and  these  should  be  taken  apin 
the  following  order : 

(1)  The  pul)lication  of  the  results  of  original  surveys  made  by  Ameri- 
can oflicers. 

(li)  The  republicMti<ni  in  whole  or  in  part,  on  a  scale  to  be  determined 
by  t  he  ()tll(;e,  of  foreign  surveys  not  republished  by  the  British  Admiralty, 
and  which  will  be  of  service  to  American  commerce.  This  repnblicatioD 
should  not  be  (*onfined  necessarily  to  the  limits  of  the  originals,  hot 
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lonld  serve  only  as  data  from  which  to  construct  new  charts  suited  to 
he  needs  of  American  navigators. 

(3)  New  charts  should  be  compiled  from  those  of  the  British  Admiralty, 
'hich  are  always  good  repositories  of  data.  These  should  have  ]>ropor- 
ions,  scales,  and  a  general  comprehensiveness  of  detail  suited  to  the 
kecnliar  needs  of  American  commerce  of  which  it  is  the  province  of  this 
)fBce  to  keep  informed. 

(4)  By  adhering  closely  to  the  policy  suggested  in  the  preceding  para- 
pitiphs  the  time  will  arrive  shortly  when  the  final  effort  should  be  made 

0  become  wholly  independent. 

To  be  ready  for  any  emergency,  it  will  then  be  advisable  to  fill  out  all 

even  though  some  localities  not  frequented  by  Americans  may 

ijovered.    The  Government  will  thus  possess  a  set  of  charts  covering 

.vigable  waters  of  the  globe.    In  furtherance  of  this  plan,  sets  of 

la  for  the  West  Indies,  the  north  coavst  of  South  America,  and  the 

1  ity  of  Newfoundland  have  been  outlined  and  are  well  advanced, 
enough  money  should  be  asked  of  Congress  to  complete  them  im- 

tiiately.    The  only  work  which  should  take  precedence  of  this  is  that 
formed  by  the  Kanger  on  the  wjBSt  coast  of  Central  America  during 
I,      last  season. 

it  must  be  borne  in  mind  that  it  is  for  the  interest  of  the  maritime 
3      munities,  entirely  independent  of  such  a  contingency  as  war,  that 
Government  should  possess  the  means  of  producing  correct  charts 
I  times.    The  navigators  of  the  Navy  are  practically  dependent  to- 
on Admiralty  charts,  which  form  85%  of  the  chart  outfit  of  a  ship  of 
cruising  on  the  European  station,  70%  on  the  Asiatic,  30%  on  the 
I      ific,  40%  on  the  South  Atlantic,  and  even  25%  on  the  North  Atlantic 

•  uome  station.  These  numbers  do  not  represent  the  large  proportion  of 
t      jgu  charts  used  by  the  merchant  marine,  as  the  vessels  of  the  Navy 

«  obliged  to  take  many  publications  which  the  merchant  vessels  do 
a      need.    If  these  foreign  charts  were  always  the  best,  the  question 

Hild  present  no  diflBculty  from  a  commercial  point  of  view,  but  owing 
DO  the  changes  which  are  being  constantly  made,  it  is  impossible  for 

rents  in  this  country  to  keep  a  supply  of  the  latest  editions  of  charts 

fide  in  England.     As  a  matter  of  fact,  the  agent  buys  his  supply,  and, 

eept  in  special  cases,  keeps  it  on  his  shelves  until  sold,  no  matter 
Bc  many  new  editions  may  have  appeared  in  the  mean  time.  It  is 
yi  frequent  occurrence  also  that  a  chart  needed  cannot  be  found  in  this 
sountry,  and  the  owners  must  take  the  risk  of  sending  their  vessel  with- 
[>at  or  wait  until  one  can  be  sent  from  England.  As  a  consequence  cap- 
tains go  to  sea  constantly  from  American  ports  without  a  proper  supply, 
^T  with  charts  which  have  been  condemned  in  England,  and  which,  in 
many  cases,  exp<  se  them  to  most  serious  risks.  It  is  obvious,  then, 
that  the  (iovernment  should  possess  a  complete  set  of  copper  plares 
and  be  prepared  at  all  times  to  furnish  the  maritime  community  with 
the  most  accurate  charts  at  short  notice. 

In  the  contingenry  of  waf,  which  would  interfere  with  our  supply,  the 
copies  of  Aihniralty  charts  always  kept  in  this  office  wouhl  serve  as 
models  for  phi>tolitliogra])hs,  wliic^h  could  be  used  in  an  emergency,  but 
which  wouhl  speedily  become  valueless  as  the  number  of  corrections 
increase.  Each  cop>  ol  ])liotolithographs  has  to  be  corrected  by  hand, 
while  with  engraveil  charts  the  plate  from  which  the  copies  are  taken 
is  corrected.  The  Govenimenr  is  in  no  position  to  supply  the  deficiency, 
as  the  making  of  co|)per]»late  engravings  is  a  slow  process. 

All  other  nations  of  any  ilnportance  are  entirely  independent  in  this 
respect.    In  view  of  any  possible  contingencies,  it  is  recommended  that 
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a  set  of  charts  connectiDg  Lake  Ontario  with  the  ocean  should  be  made 
at  once.  A  plan  for  their  construction  has  been  elaborated  iu  this 
Office,  and  in  view  of  the  fact  tliat  our  only  source  of  supplj'  is  the  Brit- 
ish Admiralty,  it  is  very  important  that  Congress  be  asked  to  make  a 
special  appropriation  for  this  purpose. 

The  recommendations  of  previous  years  in  regard  to  new  surveys  of 
the  north  coast  of  South  America  are  of  more  force  than  ever,  as  will 
be  seen  in  the  report  of  the  head  of  the  Division  of  Chart  Construction. 

The  attempt  has  been  made  to  compile  a  set  of  new  charts  of  the 
coast  from  Panama  to  Cayenne,  and  the  result  has  beeu  most  uusatifac* 
tory.  About  all  that  is  known  accurately  is  that  existing  charts  are 
wrong.  The  Thetis  should  be  sent  there  this  winter  to  make  a  thorough 
survey,  commencing  at  Aspinwall  and  working,  east. 

Tiie  existence  of  the  numerous  reported  dangers  in  the  North  Pacific 
should  be  determined  at  once  by  deep-sea  soundings,  and  in  this  con- 
nection I  wish  to  reiterate  my  recommendations  of  last  year  that  every 
vessel  of  the  Navy  be  provided  with  a  deep-sea  sounding  apparatus  and 
be  required  to  sound  at  distances  of  at  least  20  miles  when  there  is  no 
urgent  necessity  for  a  quick  i)as8age.  Little  time  is  uecessary  to  take 
soundings  in  great  depths,  and  an  examination  of  any  locality  where  a 
danger  is  supposed  to  exist  can  be  very  quickly  made. 

More  data  is  necessary  in  regard  to  ocean  tempenitures.  A  ship 
should  be  fitted  out  expressly  to  make  proper  investigations  into  this 
subject  and  thus  aid  in  the  solution  of  the  problem  of  ocean  currents. 
Such  a  vessel  could  also  carry  on  experiments  to  determine  the  laws  of 
wave  motion,  which  would  be  of  great  importance  to  the  uaval  archi- 
tect. 

It  gives  me  great  satisfaction  to  state  to  the  Bureau  that  I  have  re- 
ceived the  most  gratifying  assistance  and  support  from  all  the  ofticers 
and  emph>y6s  attached  to  this  Office.  The  interest  taken  in  its  reor- 
ganization and  the  cheerful  ])erformance  of  such  a  variety  of  duties  as 
the  necessities  of  the  Office  have  often  demanded,  have  beeu  most 
noticeable. 

The  thanks  of  the  Office  are  due  particularly  to  the  Department  of 
State,  the  Coast  and  Geodetic  Survey,  the  Light- House  Boanl,  the  Gov- 
ernment Printing  Office,  and  to  all  foreign  iiydrographic  offices  and 
nifirine  boards.  Special  thanks  are  also  due  to  the  differeut  maritime 
bodies  and  the  press  of  our  seaboard  cities. 
Respect  full  V, 

J.  R.  BARTLETT, 
Commander  U.  S,  A'.,  and  Hydrographer. 


llVDROGUAPHIC   OFFIOE,   UNITED   STATES  NAVY, 

BruEAr  OF  Navigation,  Navy  Department, 

Washington/l).  C,  /September  2d,  1S85. 

Siu  :  In  obedience  to  the  oider  of  the  Department  for  a  statement  la  • 
accordance  with  section  'MU>4:  of  the  Revised  Statutes,  to  acc^unpany 
the  estimates  of  the  llyilrographic  OHice,  i'or  contingent  and  miscelll^ 
neons  expenses,  showing  the  necessity  or  importance  of  an  increase  of 
$134, (U)()  over  the  sum  appropriated  for  that  purpose  for  the  cuirent  fls* 
cal  year,  1  have  the  honor  to  submit  as  follows: 

The  necessities  of  the  Office  as  now  reorganized,  with  its  branches  ia 
tiie  maritime  cities,  and  a  decided  policy  chosen,  that  of  advanoiug  thi 
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:ime  interests  of  the  conntrv,  require  that  the  estimates  should  be 
asecl  from  those  of  last  fiscal  year. 

e  purchase  of  charts  and  sailing  directions  furnished  to  our  ships 
tr  is  a  large  item  of  exi)ense  to  this  Office,  if  the  vessels  are  kept 
lied  as  at  present  with  only  the  latest  editions;  for  the  coming  fis- 
ear  at  legist  $7,000  will  be  needed  in  anticipation  of  fitting  out  ad- 
(lal  vessels.    The  expense  incurred  during  the  last  fiscal  year  was 

e  electro  typing  of  the  engraved  copper  plates  belonging  to  the 

shonhl  be  continued  in  order  to  save  them.    About  one-fifth  of  the 

8  have  now  been  electrotyped,  but  under  the  present  appropriation 

rork  must  be  deferred.    At  least  $5,000  will  be  needed  for  this  pur- 

• 

r  continuing  the  series  of  charts  of  the  West  Indies  and  around 
li  America,  $10,000.  The  balance  of  the  increase  is  for  the  various 
OSes  named  in  the  estimates,  all  of  which  require  a  larger  amount 
e  Office  is  to  be  kept  at  its  ])resent  standard, 
le  estinmte  for  the  Branch  Offices  has  been  increased  by  $2,000.  Up 
le  i)resent  time  an  enlisted  man  has  been  at  each  office;  but  these 
iig  been  taken  away,  it  will  be  necessary  to  employ  an  assistant 
?ienger  at  $720  for  each  of  the  six  offices. 

Iditional  quarters  should  be  rented  for  the  printing  aud  engraving, 
the  estimate  is  therefore  increased  $300. 

1874  the  appropriation  for  this  Office  was  $109,800 ;  for  the  present 
•  it  is  $74,040.  The  work  of  the  Office  is  steadily  expanding,  and  ap- 
iriatiuns  should  be  made  commensurate  with  its  work  and  useful- 

• 

)  necessities  and  sphere  of  this  Office  are  given  in  detail  in  my 
lal  rejxirt  to  the  Bureau. 

le  estimate  for  the  civil  establishment  of  the  Office  has  been  in- 
sed  from  two  clerks  of  class  two  and  one  clerk  of  class  one,  to  one 
i  of  class  four,  one  of  class  three,  one  of  class  two,  and  one  of  class 
an  increase  of  one  clerk  of  class  four,  and  $200  for  one  clerk  from 
«;  two  to  class  three. 

lis  clerical  force  will  onlv  be  commensurate  with  the  work  actua 
ssary  to  be  pi  rtormed.  The  correspondence  with  foreign  offices, 
nls,  tiiecommanilers  of  our  ships  of  war,  and  the  merchant  marine, 
branch  otlires,  iiM*r(!hants,  and  those  interested  in  nautical  matters; 
I  the  a^rents  tor  the  sale  of  charts,  and  keeping  the  accounts  of  the 
I*,  lias  increased,  and  w  ith  the  present  force  cannot  be  properly  done, 
le  present  force  of  engravers  should  be  increased  by  two  additional, 
rder  that  as  much  work  as  possible  should  be  done  in  the  Office  un- 
im mediate  supervision. 

le  diafiiiijz,  engraving,  and  printing  of  the  Office  is  now  performed 
rente*!  building,  but  there  is  no  watchman  allowed  to  care  for  it  out 
h<-e  hours.  It  contains  very  valuable  property,  and  a  watchman 
I  hi  be  allowed. 

Very  resi)ectfully, 

J.  R.  BARTLETT, 
Commander  J  U.  S.  N.y  and  Hydrographer. 

)mmodore  J.  G.  Walker,  U.  S.  N., 

Chief  of  the  Bureau  of  Navigation, 
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Division  of  Chart  CoNSXRrcTioN, 
JSydrograpkic  Office j  Jti/y  1, 1 

Sir  :  I  have  the  honor  to  submit  the  foHowiug  report  of  this  Di 
fur  the  year  eiidinii:  June  30,  1885. 

The  Drafting  and  Engraving  and  Plat«  and  Printing  Division 
consolidated  near  the  end  of  the  year  under  the  title  of  the  DivL 
Chart  Construction.  The  reports,  however,  are  made  Beparatei 
that  of  the  oflicer  in  charge  of  plates  and  printing  is  ap[>ended  -i 
pleinentary.  At  the  time  of  the  last  annual  report  these  Division 
in  the  State,  War,  and  Navy  Department  building,  but  were  mo 
July,  1884,  to  rented  quarters  at  the  coiner  of  New  York  aveuu 
SeviMiteenth  street. 

CONSTRUCTION   OF  NEW   CHARTS. 

Tlie  following  table  shows  the  work  done  on  new  charts  duri 
year.     It  also  gives  the  condition  of  all  unfinished  charts. 

Much  attention  has  been  paid  to  the  construction  of  new  cbs^ 
being  (leemc<l  better  to  devote  more  time  to  the  engraving  d 
plates,  of  which  the  Office  is  in  great  need,  and  less  to  the  maki 
<;orre<jtions  on  the  old  ones  now  in  the  Office. 


lUtcord  of  work  done  on  new  chartn  in  Dlvinion  of  Chart  Construction  during  the  y< 

ing  Jime  :iO,  1865. 


6 
t 

i 

o 

901 
014 
03ft 
037 
030 

304 
IM 
100 
160 
101 
706 
707 
708 
700 
033 
032 

446 

446a 
447 
447a 
025 

21 

21a 

22 

Tla 
823 
823a 
824 
824a 

«2r> 

825rt 
826 

826a 
054 

052 

05:{ 
784 
135 


Name. 


St.  NIr-olaH  Molo.  Haiti 

Jacniel  Harbor,  Ilaitl | 

Santo  Domiiif^o  Harbor,  Haiti ! 

Cliiirabiia  Day,  M(*xlco 

Corliito  HarlW,  Mexico | 

lia  Libortiul  Harbor,  Central  Amer-  ! 
iua.  i 

Cat  ibbean  Sea,  weMtern  part | 

Port.  Jiiriini,  Cuba i 

Port  BiU,  Cuba \ 

Port  NIpo.  Cuba I 

P.  (/Hbonico  anil  Livisa,  Cuba  

CbluaSea,  Sheet  I 

China  Sea,  Sheet  U 

China  Sea,  Sheet  III     

China  Sea.  Sheet  IV 

Went  coaat  of  Mexico j 

<lo 


Ma){ellau  Straits.  Slieet  I 

Ma>;*ll»n  Straiti*.  Sheet  II 

Magellan  StraitH.  Sheet  III  ... 

Ma^'.  Iliin  StrnilM,  Sheet  IV 

Savaniila  lIari>or.  Colombia 

North  Athiiitie  Oeean,  Sheet  I. 
North  Atlantic  Ocean,  Sh«  et  I. 
North  Atlantic  Ocean,  Sli»  et  II 
North  Atlantic  Ocean.  Sheet  II 
Soiitli  Puciflc  Ocean,  Sheet  I... 

South  Pacitic  Oce.tn.  Sheet  I 

South  Pacitic  Ocean,  Sin  et  II... 
South  Pacific  Ocean,  Shiet  II  .. 
South  Pacitic  Ocean.  Sheet  III. 
South  Pa<itic  Ocean.  Shtet  ill. 
South  Pacitic  Ocean.  Sheet  IV  . 


When 
I    bejcun. 


When 
flnlabed. 


June, 
June, 
Aug., 
Sept., 
Aujr., 
Sept., 

Jan., 

May, 

May, 

May. 

Apr., 

Oct., 

Jan., 

Dec., 

Jan., 

Sept., 

S4?pt., 

Fell. 
Feb. 
Feb. 
Feb. 
Dec. 


Oct., 
Oct., 


.South  l»jicinc  Ocean.  Sheet  IV 

P<»rtH  on  Houth  and  wcHt  coaut  of 

Haiti. 
Po»  tH  on  north  and  wcHt  coast  of 

Haiti. 
Poit«on  northwest  cooHt  of  Haiti  . 
Callao  Harbor,  Peru  . 


1884 
1884 
1884 
1884 
1884 
1884 

1883 
18H3 
I8a3 
1883 
1883 
1882 
1883 
1882 
1882 
1882 
1883 

1883 
1883 
1883 
1883 
18X3 
187H 
1870 
1870 
187U 
1872 
1872 
1872 
1872 
1X72 
1872 
187J 

1 872 
18H4 


I 


Mar., 
Jan., 
May, 
Jan., 
May, 
Feb., 

Sept., 

Oct., 

Nov., 

Nov., 

Nov., 

June, 

June, 

June, 

June, 

Nov., 

July, 

May, 

'  May. 

Apr., 

;  Apr., 

;  June. 

Dec. 

Dec, 

Apr., 

Apr., 

Jan.. 

Jan., 


1885 
1885 
1885 
1885 
1885 
1885 

1884 

1884 

1884 

1884 

1884 

1885 

1885 

1885 

1885' 

1884 

1885  I 

1 

1885  ! 
1885i 
18K5 
1885  , 
1885  , 

1884  I 

1884  ; 

1885' 
1885; 

1885  I 
1885  I 


July,  1885 


July, 
Apr.. 


1885 
1885 


June. 

July.    1884  i  Apr.,  1885 


Aug., 
Nov 


V^auHOiXHruui,  .K^OIU ....       x^t>\., 

San  Fernando  Anchorage, Triuidad>i  Nov., 


1884 
1884 
1884 


Jan.,  1885 
Apr.,  1885 
June,  1885 


Engraved. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Engraved,  now  in  liandt  oi 

typer. 
Engraved. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Engraved,  reqairea  atill  a  f< 
work. 

Do. 
Heliograved. 

Do. 

Do. 
Do. 
Do. 
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rd  of  mark  done  on  nea  ckarta  in  DiviMoK  of  dart  Conttmetion,  ^o.—Contiuaed. 


^•„.. 

WbBu 
boRan. 

arh'^.                .  '^»"^- 

C>jr>  FUniuide,  Siiiot  Lunla  ud 

s.fete^E:^^ 

Jubb.  ire* 
Ju.,    IBM 

Kv,  IS 

Uar.,  1WI3 

Apr",  irea 

D«.,   1B83 

Uu..  Ift§£ 

July,  KlU 
Jnly,  ire4 

«;.S 

Sspt.,  IBM 

HeUogi»vtd, 

g;; 

Do. 

Gnmd  ■nd  Uuer  Cajmuia.  Wwt 

it 

Jnn<s  1«8»             Do. 

CbinarnmuutvdiiiUe 

Cirlblmn  Sra.  aonlbwestput 

Psb..  i»aa 

-r""'^ 

UmUd. 

TTdt.,  I8H 
Jan.,   ISK 
Hoy..  IKga 

Srpi..  ires 

So*:;  1889 

tube,  18H 

JlTo"-  lit 

iS^ShlC'JSi:::::: 

Ib  bindu  of  iBltorlng  cnjr»T«r. 
RaqnlfM  tinting  only. 

Nwrly  amah  oil. 

TbU  cbart  hu  bcon  witbdrattn, 

RwdTfursngraTsr. 



Id  hsnda  of  nnjtraian. 

j'bi,:  S 

Apr,  1««4 

i't  SS 

Pab.,    ws 

K.;  SS 

Ju.,'     8«S 

S"E  i 

Feb..  IMS 

FiDi.hed,  aieept  engiaTlnj  of  lat- 
Nearly  aalabed. 

Id  hand*  of  heliograTsr. 

VIrilii  Pu«ia«.  WoMIndIn 

R«d^foroD«««r. 

Cattic^n.  Harbor,  Cdi^'tte 

ssSlS™»- 

Pun  Karci'IoDJi.  ap^n 

SanpntHnl  t«  icel  niorp    rallabla 
dma  ^m  Duicb  Iljitruumpbio 

PracI  lcaIIjfliil«bcd,waUlDjtrari81. 

ftisi 

Dm.,  IM) 
Dm-,  18W 

April.  ISIJ 

Jul;  tut 

SQUtbA<lMlllCO«UD,8hMtI 

CbuDelibcKTMiiB^tlcuidNDrtli 

NolblDit  bu  bran  done  to  Ib«M 

platri,  lithe  ooei  (bPT  iir«  to  n- 

pUcB  wrrp  .ttlt  «n-irMhlo  and 

oIh«r  work  »••  Dioi  e  loiporiant. 

Work  dUcgDIiDuod  Id  1^ 

WeMsoutarijDiUdStBtM 
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CORRECTION   OF  CHARTS. 

Much  of  tlio  work  of  this  Division  consists  of  the  n«>«es8!iry  conM- 
tioii  ol'  c)i)ii-ti4  till'  all  new  iiifonnation  which  comes  to  the  HydroE!Ta{ 
Ofltitv.     Nearly  cA^ry  plate  bas  received  minor  correctiona  during 
year,  ami  many  liuve  received  extensive  additions  and  alterationa. 

OTHER  WORK   OP  DIVISION. 

Korly-tlirtic  pluteH  have  been  electrotypetl  during  the  year,  and  mod 
-work  lias  been  done  by  the  engravers  in  preparing  them  for  electrotypiiit 
and  in  ivniovintr  the.  defovts  caused  by  tbiy  proeess. 

A  HtaicH  or  li^e  great-circle  sailing  charts  Las  been  projected  ind 
nmch  work  done  on  thoni.  They  are  of  the  Xorth'Atlantic,  Sontk 
Atlantic,  North  I'ac.ific,  S«)nth  Pacilic,  and  Indian  Oceans.  The  ou 
of  I  he  North  Atlantic  is  now  in  the  hands  of  the  engraver  for  the  en- 
graving of  (be  projection  lines,  compasses,  border,  &o.  TLe  compota- 
tions  for  all  the  prujeutions  and  compasses  are  completed. 

A  gieat-eircle  piolrjietor,  for  the  solution  of  problems  in  great-circle 
sailing  and  other  problenm  in  nantical  astronomy,  designed  by  Com- 
mander (!,  I>.  Sigsliee,  U.  S.  N.,  has  been  laid  dowu  on  copjter  and 
nearly  I'ngravi'd. 

Much  work  lian  Ixhmi  done  in  making  reseiircbes  and  conipilaliongof 
latitudes  and  longitudes,  and  a  method  of  recording  tliem  Las  beeu  ia- 
stitnled.  Alreiidy  mncb  valuable  information  has  beeu  coUeeteil.  TLis 
recortl  is  ])rincipally  for  use  in  the  compilation  of  new  charts,  hut  it  vill 
siHin  heconie  valuable  for  publication  as  the  a<lopted  positions  of  tbis 
Olllee,  ami  for  itorivcting  previous  juiblicatious  now  out  of  date  or  iacnr- 
recl.  The  form  in  which  these  positions  are  recorded  is  shown  by  the  fol- 
lowing K]MK:inn>n  page  heading.  In  the  column  of  remarks  a  very  com- 
plete liistory  of  the  sources,  accuracy,  and  ivliabitity  of  each  position  is 
recorded. 

Btoori  of  longiludei  uitd  in  Iht  eontlruction  of  Iht  ckartt  of  the  Dnllrd  Statti  HgdrofrtfUi 
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Attention  liaa  la-en  paid  to  the  investigation  of  magnetic  variation. 
A  mctbotl  of  recording  all  data  obtained  and  till  authorities  on  the  sub- 
ject has  been  deviseil,  and  the  work  of  colle<;ting  it  commenced. 

OHAHOES    MADE  IN  ROUTINE  OF    THE  DIVISION  DURING   THB  TBAB. 

A  method  of  keeping  clmrts  corrected  to  date  was  a  snbject  of  early 
attentiou,  and  an  entirely  new  system  was  devised.  It  has  now  beeo 
In  BQccessfuI  operation  about  a  yeu.    Form     y  y  the  entire  forea 
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vas  engaged  in  the  correction  of  charts;  since  the  change  at  least  75 
per  cent,  has  been  available  for  work  on  new  charts 

In  a  General  way  this  miring  has  been  accomplished  by  a  system  of 
book-kee|iin>r.  All  infurinatioii  (^tniiig  to  this  Ui vision  is  tirst  entered  in 
an  Information  Book.  From  this  it  is  entered  in  a  Record  of  the  Correc- 
tion of  Plates,  wherein  It  is  charged  against  every  chart  nffected  ;  and 
when  a  plate  is  correctetl  to  date,  for  all  the  information  against  it  the 
changes  made  are  etiteretl  in  this  same  book  op|>osite  the  authorit; 
tberefor,  so  that  when  any  chart  is  to  be  corrected  a  complete  history  of 
•Jl  previous  corrections  and  a  complete  list  of  those  necessary  to  l>e 
made  is  at  baud.  This  saves  all  duplication  of  work  or  comparison, 
snd  collection  of  data,  thus  greatly  decreasing  the  work  required  of 
draftsmen.  In  t&e  same  liook  is  kept  a.  record  of  all  the  work  done 
on  any  charts,  who  did  it,  how  long  it  took,  what  was  done,  and  how 
uach  it  cost.  This  latter  acwmnt  of  work  done  is  supplemented  by  two 
other  books  called  Record  of  Work  Books. 

The  arrangement  of  these  books  is  shown  by  the  following  headings. 
'  /n/ormafion  Booi. 


Chart*  BdiMled. 


Bteord  of  t\«  Correction  of  tk«  CharU  of  tk«  Uniled  State*  BgdrographU)  Offiee. 

[Chart  No. —.    Title .    LlmlU Soala .] 

BMordofwork. 

c»,.r.»k. 
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n.ad«  at  work  aoDO. 

Beeord  oficork  la  the  DtvUi<m  of  Chart  Con»trueHo»  of  the  Dnilei  Statm  HadrtgraphUi  Offiea. 
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B«e»rdo/H>orkiitlhelHvuiono/Chart('onilnii:tio»o/th«Unil«dStatmH]fir«frafUtOlitf. 


In  onlur  ttiat  the  liistory  of  charts  liereafter  made  may  be  complete 
from  tliuir  bL>f;iiiiiiiig,  a  book  similar  to  tbe  Record  of  Correction  of 
Flatett,  called  licconl  of  Construction  of  CLarts,  is  kept.  In  it  all  tlie 
data  used  or  coiiBnltcd  in  the  comjulation  of  new  cliarte  and  all  work 
dotieou  them  ia  recorded.     The  arrangement  of  this  book  is  asfollowa: 

Beeord  of  tht  Conitriuilitui  of  the  CKarIt  of  the  Dnittd  Slate)  BgAvgrapliie  O/ht. 

[CbartNo.  ^    TlUt .    LlmlU ,    Suls .| 

Record  of  work. 


\^\P 


S|>ecial  attention  haa  been  paid  to  the  improvement  of  the  i . . 
aoei4,  nniforniity,  and  utility  of  the  new  cliartfi  published.  .A  standard 
metliod  of  trciUiiiK  i^%'vry  iiortion  of  the  proccBa  of  coustnictin^  b  chart 
has  been,  as  far  an  poKNJble,  dcvisiul  and  adopted.  Aa  to  shore  lines, 
topof^raphy  &c.,  the  object  kept  constantly  in  viev  has  been  that  of 
QsefnhicHH  to  the  navij;ator.  The  rule  adopted  for  sanding  is  to  carry 
it  out  to  tliri'e  fatlKmiK,  and  whei'e  necessarj'  to  define  channels  of  less 
than  tbiiH!  littlionis,  to  sand  out  in  a  darker  shade  to  oue  fothom,  A  ver; 
oan>fnl  invcHtlKattun  Ims  la-cn  made  during  the  j'ear  into  the  different 
syHtcms  of  di-IiiicatiiiK  hill  work  in  uhc  by  other  hydrographie  oflBcea, 
and  it  Iioh  been  deeidnl  to  a<hipt,  as  the  most  suitable  for  the  needs  of 
thiK  oflicti  on  large  scale  chartK,  that  of  contour  lines  in  coojanction  with 
roulette  shatling.  The  new  chart  of  K^o.  038,  ChanielaBay,  West  Coast 
of  Mexico,  which  \h  appended,  is  the  flrtit  published  in  that  style.  It  is 
not  consideretl  a  good  specimen  of  the  style,  having  been  pabUshed 
nnder  the  difliculties  incident  to  first  trials. 

The  following  rules  iu  regard  to  lettering  bare  been  adopted; 

(1)  Retluce  the  amount  of  lettering  as  mach  as  pqwible  in  tnder  to 
keep  chart  clear. 


ork. 

CaU 

..Ti. 

1^ 

V 

orwwkdaM. 

r 

-■■■ 

■  — 
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(2)  Where  possible,  size  and  style  of  lettering  are  to  conform  to  that 
in  use  by  Coast  and  Geodetic  Survey  Office. 

(3)  All  lettering  referring  to  laud  to  be  vertical,  and  all  lettering  refer- 
ring to  water  to  be  leaning,  except  soundings  which  are  vertical. 

(4)  All  lettering  referring  to  aids  to  navigation  to  be  in  block  letters. 
(6)  All  lettering  to  be  placed  horizontally,  as  far  as  possible. 

(6)  All  lettering  to  be  placed  on  the  land  instead  of  the  water  where 
there  is  a  choice. 

Much  of  the  information  which  formerly  encumbered  the  body  of  the 
chart  has  been  taken  off,  and  given  in  tables,  near  the  title. 

As  far  as  possible  these  tables  have  been  made  uniform  with  those  on 
Coast  and  Geodetic  Survey  charts.  The  system  of  abbreviations  of 
bottoms  used  on  Coast  Survey  charts  has  also  been  adopted. 

A  standard  for  determining  the  style  of  border  to  be  used  on  any 
chart  and  for  the  lettering  appertaining  to  the  border  has  been  adopted. 
The  appended  lithograph  of  the  standard  borders  will  show  how  this  is 
accomplished. 

A  new  compass  has  been  adopted  both  for  harbor  and  sailing  charts, 
the  principal  improvement  being  the  division  of  the  true  compass  into 
degrees.     Ilhistraiions  of  these  compasses  are  appended. 

A  set  of  standard  scales  for  harbor  charts  has  been  devised  and  the 
rule  adoi)ted  to  put  the  scale  just  inside  the  lower  margin  and  in  the 
middle  of  the  chart.  An  investigation  of  the  best  scalevS  on  which  to 
publish  harbor  charts  has  been  made,  and  those  of  1  inch,  2  inches, 
3  inches,  4  inches,  and  8  inches  to  the  nautical  mile  have  been  adopted. 
The  scale  of  3  inches  is  to  be  used  only  when  absolutely  necessary. 
These  were  adopted  because  a  navigator,  knowing  the  scale  to  be  1,  2, 
4,  or  8  inches,  can  very  easily  estimate  distances  on  the  chart  by  the 
eye,  and  all  harbors  being  on  the  same  scale,  or  multiples  of  the  same 
Mcale^  he  can  compare  the  size  of  one  harbor  with  that  of  another  with- 
out difficulty. 

The  standard  sheet  of  scales  is  appended. 

ON   THE   SELECTION   OF   CHARTS  TO   BE   PUBLISHED. 

The  object  of  the  Hydrographic  Office  is  to  furnish  cheap  and  accu- 
rate nautical  charts.  Heretofore  this  has  been  attempted  almost  ex- 
clusively by  reproducing  British  Admiralty  charts.  But  the  original 
British  charts  are  as  intelligible  and  convenient  for  American  seaman 
as  our  republications,  especially  if  they  are  reproduced  by  lithographing 
or  heliograving.  It  would  be  much  cheaper  and  more  satisfactory  to 
buy  the  charts  directly  from  the  Admiralty  office.  If  the  object  of  thus 
reproducing  Admiralty  charts  has  been  to  become  independent,  it  has 
failed.  Coniparatively  few  of  the  Admiralty  charts  have  been  canceled. 
The  small  number  will  become  evident  if  those  canceled  by  U.  S.  Coast 
Survey  charts  are  left  out  of  consideration.  And  if  a  fair  comparison  of 
all  our  <lnj)licates  with  the  Admiralty  originals  is  made,  and  the  poorest 
withdrawn  from  issue,  this  will  hecoiTie  more  a])j»arent. 

What  charts  should  be  ])ublished  !  First,  those  which  are  publica- 
tions of  our  own  surveys;  second,  foreign  charts  which  are  not  re- 
published by  the  Admiralty  office,  and  which  would  be  of  use  to  Amer- 
ican seamen.  These  charts  should  be  republished  because  they  are  in 
foreign  languages  and  scales,  and  therefore  require  translation.  Third, 
such  charts  should  be  compiled  as  shall  be  cheaper,  more  accurate,  more 
intelligible  or  of  better  limits  and  scales  for  our  use  than  the  existing 
Admiralty  charts  of  the  same  localities.    Fourth,  when  our  list  of  charts 
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has  become  so  large  that  it  seems'  practicable  to  have  a  compl 
of  the  world,  or  of  any  part  of  the  world,  to  republish  all  charts,  ax 
alty  or  other,  which  may  be  necessary  to  complete  the  list  and  makeoi 
iDdepeiident. 

In  a  tabulated  form  these  classes  of  charts  are  as  follows:         '         I 

(1^  Publication  of  original  surveys  by  United  States  vessels. 

(2)  Publication  of  foreign  charts  (not  British)  of  foreign  surveys. 

(.'{)  Publication  of  such  coast  or  sailing  charts  (compiled  from  siU 
sources)  as  can  be  made  better  for  our  use  than  the  existing  Admiraitj 
charts. 

(4)  Publication  of  all  charts  necessary  to  complete  a  set  of  charts  for 
the  world,  or  for  any  special  part  of  the  world. 

The  ]>a8t  year  has  been  spent  in  working  on  the  first  and  third  chissei, 
considering  the  means  too  small  to  do  anything  with  the  second.  A 
nearly  complete  set  of  charts  has  now  been  made  or  begun  for  the  West 
Indies  and  for  the  vicinity  of  Newfoundland,  so  that  it  would  seem  de- 
sirable to  publish  all  charts  necessary  to  complete  these  sets,  and  tlM 
following  list,  recommended  to  be  taken  in  hand,  is  selected  with  that 
object  in  view.  There  will  only  be  the  charts  of  the  survey  of  the  west 
coast  of  Mexico  by  the  Ranger  the  past  season,  and  perhaps  a  feir  im- 
portant foreign  charts  which  should  take  ])recedeuce  of  these. 

Charts  required  to  complete  the  set  of  harbor  charts  of  the  West  Indies  and  ike  Xortk  CSmiI 

of  South  America, 


Name. 


WEST  INDIES. 


Number  of 
copieH  of  old 

pLotolitho- 

graph  edition 

ou  hand. 


Pnerto  Frances,  Cuba 

Port  Santiaf^o  de  Cuba,  Cuba 

Port  au  Priuco  and  vicinity,  Haiti 
Port  an  Prince  Harboi ,  Haiti . . .  . 


Cape  Havti  Harbor,  Haiti 

Monte   CriHti  to  Fort  Dauphin  Bay  and 
Fort  Dauphin  liay,  Haiti. 

>I an zani llo  Bav,  Haiti    

Caldera  Bay,  Haiti 

Port  San  Juan,  Porto  Kico 

Gonla  Sfuind.  Windward  iHlands 

Christianstead  Harbor,  Windward  Islands 

OranKetown  Auchoratje.  Windwanl  Islands 
Fal  •  onth   and  EngliHh  Harbors,  Wind-  | 

waid  iHlands. 
Pl\ mouth  Anchorage,  Windward  Islands.. 

I 

Ba»)Hn  Tein»  Road.  Windward  Inlands ! 

Giamle    Hourg   Marie    Gal.,    Windward  .' 

Inlands.  ! 

Saint     Anne     Anrhor.iue     and    Port   du 

Moule,  Windwaiii  Inhinds. 
Sa1n»   Kivrr,  Port  Saint   Murio,  and  Port, 

Louis.  IVtit  Havie. 
Siiiiit    Fiancois    and    Goat   Anchora^^es,  > 

Windwanl  IhIimkIh.  j 

Saint  Picire    Kuad.  P\)it    l\<iyn1  Bay,  La 

Ti-initc    Bay.    and    Cnl-de-Suc    Matin, 

Windward  Isiamlrt. 

FtMir  ]>urtrt  on  Sta.  Lucia  iHland 

Kiii!:ston,(iri-nt  Head  and  Calingua  Bays, 

Windward  IhIhuiIh.  ' 

Ailuiir.iltv  Bay.  Windward  iHlands 

CarliKlf  Bay, 'Windwanl  Inlands , 

'iobauo  Bay  Anchora;;e,    Windward  Is- 

lauds. 


None. 

88 
142 


Waa  on  old  H.  0. 516L 


I 


Only  a  poor  plan  now  on  H.  O.  M: 
a  general  ohart  of  another  part  ■ 


West  Indiea. 


138 

82 

16 

187 

181 

110 

67 
154 

150 

133 
172 


Also  a  special  chart  of  Santa  Ctm 

Island. 
Also  a  special  chart  of  Saha  Island 


Also  a  special  chart  of  Mnntaswiit 
Island. 


02  j  Won  Id  be  better  as  aeparate  eharta. 


98    Would  be  better  aa  aeparata  eharta 
30    Would  be  better  as  separate  eharta 


131  ,  W^ould  be  better  as  aeparate  eharta. 
131 


171 
161 


H^  be  pat  on  chart  of 

ll«y  be  put  on  ehart  of  GiwMdtaMi. 
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CHkarts  required  to  oofnpleie  the  $ei  of  harbor  charts  of  the  West  Indiee^  fo, — Continaed. 


• 


Name. 


WEST  INDIES— Contiiiued. 

Saint  Georfre  Harbor  and  Port  Egmont, 
Windward  Islands. 

Coarland  Bav,  and  Rocky  Bay.  and  To- 
bago  Islana,  Windward  lalanda. 

Kingnton,  Port  Eojralf  and  Morant  Cays, 
Jamaica. 

Morant  Bay,  Jamaica 

Port  Morant,  Jamaica 

Port  Antonio,  Anatto  Bay,  Saint  Ann 
Bav,  Falmonth  Harbor.Savannahla  Mar, 
and  Blavk  River.  Jamaica. 

Tnrk's  Island,  Hawk's  Nest  Anchorage, 
Cockbnm  Harbor,  Miraporros.  Crooked 
Island,  andCrookfd  Island  Anchorage. 

Matthew  Town  Road  and  Alfred  Soana  . 

Acklin's  Island  Anchorage 

Pelican  and  Little  Harbors 

Oreon  Tnrtle  Cay 

Man-of-War  Cav 

Wide-Onening  Ship  Channel,  Egg  Island 
to    Eleutbra,    Koyal  Island      Harbor, 
Fleeming  Channel,    and  Great  Stirrup 
Cay. 

Ragged  Island  Harbor,  Clarence  Harbor, 
Wax  Cay  Cut,  Douglas  Road,  and  High- 
bourne  Out. 

Salt  Cay  Anchorage  and  Hanorer  Sound . 

Great  £xnma  Harbor  and  Nurse  Channel 

Racoon  Cut  and  Ragged  Island  Anchor- 
age 

KOBTR  COAST  OF  SOUTH  AMIRICA. 

Puerto  Bello 

P.  Eseocea  and  Caledonia 

P.  Carreto.  Candelaria  Bay,  and  Port  Cis- 
pata. 

Harbor  of  Cartagena 

Rio  Magdalena,  San  Joan  Bay,  and  Bahia 
Honda. 

Sta.  Anna  Harbor.  Chlchirivichi  Bay,  P. 
Tucacas,  P.  Cabello.  P.  Tnriamo,  La 
Gnayra,  Corsarioa  Bay.  and  Port  El 
Roane. 

Orchiila  Harbor 

P.  Barcelona,  P.  Mochima.  P.  Obispo,  P. 
San  Juan  Oriego,  P.  Pampatar,  P.  Mo- 
reno, P.  Santo  Bay,  Campano  Bay,  Es- 
meralda Bay,  Unare  Bay  and  Cumana 
Anchorage. 


Number  of 
copies  of  old 

pnotolitho- 

graph  edition 

on  hand. 


134 

154 

137 

179 
174 
173 

35 


158 
None. 
None. 
None. 
None. 

144 


135 


143 
149 
151 


51 

138 

None. 

148 
None. 

24 


343 
112 


Remarks. 


May  be  put  on  chart  of  Tobago. 


Would  be  better  as  separate  oharta^ 


Would  be  better  as  separate  oharta. 

The  lithograph  is  incorrect. 
Would  be  better  ss  separate  cbarta^ 

Would  be  better  as  separate  oharta*. 


The  photolithograp 
is  incorrect. 


h  plan  of  CumaiMa 


Tbe  charts  in  the  precediDg  list  which  are  marked  *  are  needed 
Immediately,  because  the  Office  has  none  or  the  photolithographs  are 
nearly  exhausted.  The  estimated  cost  of  publishing  them  is  about 
$8,000.  Many  are  of  small  and  unimportant  ports,  but  are  required  to 
complete  the  set. 

Those  not  marked  •  are  charts  of  which  enough  copies  of  the  old 
photolilhographed  editions  are  on  hand  to  last  some  years,  and  are  not 
immediately  required.  It  would  be  a  better  iK)licy,  however,  to  com- 
mence replacing  them  at  once  by  good  engraved  charts.  The  estimated 
cost  of  those  not  marked  •  is  about  $15,000. 

This  list  can  be  re*!uced,  if  required,  by  referring  it  to  the  proper  au- 
thority for  the  rejection  of  such  harbors  and  anchorages  as  have  ceased 
to  be  of  any  commercial  or  naval  value. 
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CkarU  required  to  complete  our  eet  of  coast  charts  in  the  Wmt  Indiei, 


Name. 


Isf 

Is 

Is 

Is 

Is 

Is 

Is 

Is 

Is 

Is 

Is 

Is 

Is 


Island  of  Puerto  Rico 

Anegada  Passage 

Inland  of  Barbuda 

Island  of  Antigua 

Islands  of  Saint  Eustatius,  Saint  Christo- 

)her.  and  Nevis 

and  of  Montserratt 

and  of  Dominica 

and  of  Martinico 

and  of  Saint  Lucia 

and  of  Saint  Vincent 

an<l  of  Grenadines 

apd  of  Grenada 

and  of  Barbadoes 

and  of  Tobago 

and  of  Trinidad 

and  of  Margtirita  and  vicinity 

andofOruba 

ands  of  Curasao  and  Buen  Ayre '.... 


Babama  Banks  (4  sbeets) 


Number  of 

old  photo- 

lithographed 

edition  on 

hand. 


None. 

None. 

144 

None. 

67 
150 
128 
117 
131 


* 


Southwest  coast  of  Jamaica 

Pedro  Bank,  Jaiuaicfr 

South  coast,  Jamaica      

Southeast  coast,  Jamaica  — 


33 
163 

None. 
112 

None. 

None. 
130 


None.  I 
None.  I 
176 
137 


BetnsrkB. 


Scale,  i  inch. 
Scale,  I  inch. 
Scale,  1  inch. 
Scale,  1  inch. 

Scale,  1  inch. 
Scale,  1  or  2  inche*. 
Scale,  I  or  1  inch. 
Scale,  1  inch. 
Scale,  1  inch. 
Scale,  1  inch. 
Scale,  1  inch. 
Scale,  1  inch. 


Sc^e,  I  inch.     2  sheets. 


To  repUce  H.  O.  26a,  266.  26^, 
one  sheet  of  these  has  been 
already. 


In  the  preceding  list  the  charts  marked  *  are  wanted  imniec 
•because  the  office  lias  uoiie  or  because  the  i>hotolithographs  are 
•exhausted.    The  estimated  cost  of  publishing  them  is  about  $10 

Those  not  marked  *  are  charts  of  which  enough  copies  of  t 
photolithographed  charts  are  on  hand  to  last  some  years,  tlio 
would  be  better  to  commence  replacing  them  at  once  by  good  en 
•ones.    The  estimate<l  cost  of  those  not  marked  *  is  about  $  JO,(K 

See  accompanying  index  chart  of  West  Indies  and  uorth  c 
•South  America  for  a  graphic  illustration  of  these  required  chart 
<}bart8  now  on  issue  are  shown  by  full  lines,  and  those  proposed 
^re  shown  in  broken  lines. 

Charts  required  to  complete  our  set  of  general  coast  charts  around  Newfound 


Name. 


Number  of 
old  photo- 
lithographed 
edition  on 
hand. 


Remarks. 


* 
* 
* 

* 
* 
* 


* 


Great  Banks,  Sheet  I )  | 

Great  B;iult»,  Sheet  II >  J 

Gulf  of  Saint  Lawrence )  I 

Wertt  CoaHt  of   Ni-wfoundland,  Slioet  I  ...I 
W»'Mt  Coa.st  of  Newftmiiilhiud,  Short  11..., 

EaHt  (*onHt  of  N«n\  foinxILiml,  .Shoot  I 

East  CoaMt  of  Nowfoiindland,  Shoot  II  ... 
EaHt  Coant  of  Newfoiimllaiid.  Shoot  III. ..' 
Ea«t  CoaHt  of  Xowfonndl  iinl,  Shoot  IV 
South  ('oaat  of  N'owfotiudlarid,  Shoot  I    ... 
Soiitl)  CoiiHt  of  X«'\vfouu<llaiid,  Shoot  II     ., 
South  CoaHt  of  Xowfouudhuiil,  Shoet  III..' 
South  Coa.st  of  Xewfouudlaud,  Shoot  IV .. 


None. 

None. 

None. 
108 
167 
178 

Noiio. 

None. 


None. 


To  replace  old  H.  O.  9. 15,  an 
oxtond  new  ncheme  of  ea 
from  Halifax  to  (saint  Jo 
fouudland ;  acale  4^  inch 
Would  tAko  place  of  B.  A. : 
Would  take  place  of  B.  A.  2): 
Would  take  place  of  B.  A. ; 


Would  take  place  of  B.  A. 
Would  take  place  of  B.  A. 
Would  take  place  of  B.  A. 
Would  take  place  of  B.  A . 


In  the  preceding  list  of  charts  around  Newfoundland  those  m 
are  urgently  neecled  in  order  to  make  the  charts  now  iu  the  < 
use,  a  broken  set  of  coasting  charts  being  almost  useless.     Thej 
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Division  of  Chart  Construction, 

Plate  and  Printing  Booms, 
Hydrographic  Office j  July  1,  1885. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  this  portion  of  the  Division  of  Chart  Construction  for  the  fiscal 
year  ending  June  30, 1885  : 

The  number  of  copper  plates  available  for  printing  is  333.  From 
these  there  were  printed  21,025  copies  of  charts  for  issue ;  also  1,087 
proofs;  total,  22,112. 

The  comparison  with  the  two  preceding  fiscal  years  is  as  follows: 

CoplM. 

1882-»a3 12,180 

1883-»ri4 16,910 

lri84-»85 22,119 

In  addition  the  force  of  the  Division  was  employed  in  miscellaDeons 
printing  as  follows:  Official  letter  paper,  13  reams;  official  note  paper, 
stamped,  8f  reams;  official  cards  for  correspondence,  stamped,  1,801; 
official  envelopes,  stamped,  7,319;  forms  of  clouds,  thermometer  scales, 
and  deviation  diagrams,  1,312. 

I  would  recommend  the  establishment  of  an  electrotyping  plant  for 
reproducing  plates.  This  could  be  done  at  less  than  one-half  the  pres- 
ent cost,  the  only  important  outlay  being  the  cost  of  the  battery  and 
the  pay  of  one  good  mechanic.  The  improvement  of  the  quality  of 
work  and  articles  used  is  being  constantly  studied. 

Eespectfully  submitted. 

TflOS.  SNOWDBiT, 

Ensign,  U.  S.  N. 

Commander  J.  E.  Bartlett,  U.  S.  N., 

Hydrograpker. 


Division  of  Supply,  Hydrooraphio  Oppiob, 

July  1, 188B. 

Sir:  The  operations  of  this  Division  for  the  year  ending  Jane  30. 
1885,  have  been  as  follows: 


« 

Thirds 
t«frH 

• 

o 
6 

4,157 
100 

« 

O 
05 

• 

"914' 

Fourth  quar- 
ter 1884. 

First  qoar* 
terl885. 

Secondonar' 

• 
• 

0 

tzi 

4.231 
761 

• 

oeS 

• 

0 
'2,'253' 

• 

6 
H 

5,851 
296 

■  •  •  ■      ■  ■ 

• 

oS 

• 

0 

0 

d 
tzi 

c5 

t 

Copies  of  charts  receired  : 

From  DrintiDi;  room 

'm 

7,212 

600 

"im 

21,481 
1,787 

Photofitbogiapbed 

From  Coast  Surve v 

Total 

4,257 

914 

4,992 

2,253 

6,147 

859 

7,812 

437  1  27.171 

Copies  of  charts  issaed : 

To  naval  vessels 

1 

j      537 
1        17 
'  2,527 
531 
;       174 

317 
180 
296 

353 
9 



2,102 
83 

1,956 
54)5 
255 

■ 

2.068 
18 

752 

50 

2,413 

1.156 

236 

87 

96 

669 

114 
13 

"76 

1,686 

at 

2,297 
793 
268 

88 
800 
828 

5W 
6 

9,M 

188 

To  archives 

To  acfots 

81188 

To  merrhant  vessels 

To  merchant  vessels,  meteorologi- 
cul  charts. 

To  f«»rei>jn  hydrofrr&phers 

To  home  correspondeuts 

Miscellaneoas 

2.888 
818 

487 

"'ioo' 

96 
540 

"227' 

872 
S»148 

Total    

4,579 

471 

5,4«7 

2,313 

5.350 

203 

6,676 

687 

24,728 

Charts  onblished        

'         10 
437 

1        IS 

1 

"48" 

18 

130 

6 

'"'46 

9 

234 

10 

"is 

26 
830 

I 

880 

...... 

68 

Conies  of  charts  condemned 

1 

Charts  canceled 

Plans  oanieled 

Copies  of  canceled  charts  condemned.. 

1,890 

1,077 

1,188 

6^888 

REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       189 

It  will  be  seen  by  the  preceding  table  that  the  nnmber  of  charts  re- 
ceived and  issned  is  mnch  greater  than  that  of  the  previous  year,  ^ith 
be  one  exception  of  miscellaneoos  charts  issued.  This  difference  is 
Ine  to  fitting  out  the  branch  offices  with  complete  sets  of  charts. 
This  Division  has  been  engaged  in  keeping  the  charts  corrected  by 
id,  from  information  received  from  I^otices  to  Mariners,  the  hydro* 
iraphic  information  accompanying  the  Naval  Intelligence  reports  froqn 
Jiiited  States  men-of-war,  reports  of  United  States  naval  officers,  in- 
i>nnation  received  through  the  branch  offices,  and  by  comparisons  with 
Dreign  charts  of  late  surveys. 

Of  the  charts  issned,  fully  one*half  require  some  hand  correction : 

e  of  these  are  small,  but  all  are  important  tP  the  navigator.    All 

ts  have  a  standard  which  shows  the  latest  information,  and  before 

ling  a  chart  it  is  compared  and  made  to  agree  with  the  standard. 

isefore  printing  the  plate  charts  the  plate  is  corrected  from  the  stand- 

I,  and  all  corrections  made  to  date  of  printing,  hence  the  corrections 

plate  charts  are  never  very  great,  and  in  case  of  extensive  changes 

edition  is  printed  at  once  and  all  old  copies  called  in. 
YV  ith  the  photolithographed  charts  all  corrections  have  to  be  made  by 
id,  and  as  these  corrections  have  been  accumulating  since  the  publi- 
ion  of  these  charts,  which  in  most  cases  was  in  1873-76,  they  have 
>me  too  numerous  to  be  handled  in  this  manner.    The  hydrography 
I  cl     iged  in  many  cases,  especially*  at  the  mouths  of  rivers,  new 
;<        and  rocks  have  been  discovered,  and  the  longitude  by  recent  de- 
mii     ions  has  been  found  to  be  erroneous  in  many  places.    All  these 
irrors,  with  constant  alterations  of  lights  and  buoys,  have  made  the  cost 
making  these  corrections  far  greater  than  the  chart  is  worth.    Most 
the  photolithographs  are  printed  on  paper  that  is  not  weU  adapted 
-  erasures  and  corrections.     As  fast  as  these  charts  are  compared 
irith  later  surveys  and  found  to  need  extensive  corrections  that  are  not 
the  interest  of  ecouomy  to  make,  they  are  canceled  and  a  foreign 
irt  taken  up  in  its  place  for  the  use  of  United  States  vessels,  whUe 
tnts  are  informed  that  they  may  return  any  copies  on  hand. 
a!he  number  of  photolithographed  charts  on  hand  at  present  is  381 ; 
>8t  of  them  have  to  be  corrected  before  they  are  sent  out,  and  many 
nire  quite  extensive  additions  and  corrections.    Comparisons  with 
e  charts  are  being  made  as  fast  as  possible,  and  no  doubt  many  of 
Koede  pbotolithographH  will  be  condemned  during  the  next  year. 
In  addition  to  the  regular  work  there  has  been  prepared  and  pub- 
d  by  this  Division  a  complete  set  of  index  charts  of  the  world,  show- 
ing all  charts  published  by  this  Office.    These  index  charts  are  at  present 
>tolithographed,  but  it  is  hoped  they  can  soon  be  engraved,  when 
rectious  and  additions  can  be  more  easily  made  from  time  to  time. 
le  cost  of  engraving  them  will  be  very  little  in  comparison  to  their 

'ulness. 
louring  the  year  many  reported  dangers  which  have  been  shown  on 
charts  for  years  have  been  removed,  most  of  them  from  the  sailing 
Tts  of  the  Atlantic  Ocean.    No  reported  danger  was  removed  except 
er  a  careful  inv^estigation  and  stud}'  of  all  reports  and  authorities  on 
subject  and  there  was  absolutely  no  i)Ositive  reason  why  it  should 
there.     Many  of  the  rocks  formerly  rei>orted  were  undoubtedly  float- 
:  ice,  derelicts,  buoys,  or  floating  timber, 
ispectfully  submitted. 

W.  O.  SHAEEER, 

Lieutenant^  U.  /8.  JT. 
Dommander  J.  B.  Babtlett,  U.  S.  N., 

JSydrographer. 


140 


EEPORT  OP  THE  SECRETARY  OP  THE  NAVY. 


1 


DrvTSiON  OP  Issue,  Hydeogbaphio  Office, 

July  h  isas. 

SiE :  1  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  this  Division  for  the  fiscal  year  ending  Jane  30,  1885 : 

In  addition  to  its  ordinary  duties  this  Division  has  had  the  issaiog 
of  all  chart  publications  to  naval  vessels  and  others  under  the  Govern- 
ment employ,  such  as  those  of  the  Coast  Survey  and  Fish  Goaimission. 

At  the  time  when  the  catalogue  of  charts  for  vessels  on  the  several 
stations  was  divided  into  three  parts,  according  to  the  offices  of  publi- 
cution,  the  Hydrographic  Chart.  Division  furnished  the  Hydrographic 
and  Coast  Survey"  charts  to  the  service,  but  upon  the  completion  of  the 
new  edition,  in  which  these  charts  were  arranged  with  reference  to  their 
geographical  position,  it  was  thought  advisable  to  place  the  whole  sys- 
tem of  issue  under  one  head. 

The  Hydrographic  Chart  Division  then  became  that  of  Supply,  while 
the  Admiralty  took  its  present  name  and  duties. 

When  an  order  is  received  to  fit  out  a  vessel,  requisition  is  made  ou 
the  Supply  Division  for  Hydrographic  and  Coast  Survey  charts,  which, 
when  received,  are  carefully  marked  and  assigned  to  their  resptMjtive 
portfolios. 

Two  copies  of  the  Catalogue  for  the  Station  are  forwarded  with  the 
portfolios,  one  for  the  commanding  ofticer  and  the  other  for  the  naviga- 
tor;  a  third  copy  is  kept  in  the  Office,  and  is  at  all  times  a  complete  in- 
dex of  the  charts  on  board. 

All  vessels  to  which  charts  are  issued  are  now  provided  with  the  new 
edition  which  has  proved  of  great  service  to  the  navigator,  insuring  ac- 
curacy in  correcting  charts  as  well  as  greater  facility'  in  their  selection  . 
from  the  different  portfolios.  A  supplement  has  been  completed  to  be 
issued  to  fiagships  only.  It  is  composed  of  two  portfolios  contaiuinga 
sufficient  number  of  charts  to  enable  a  vessel  to  go  around  the  world  or 
from  one  station  to  another. 

The  following  table  gives  the  number  of  charts  issued  to  vessels  on 
the  different  stations  divided  according  to  the  offices  of  publication. 


Office  of  publication. 


TJnit4>d  Staten  Hydrographic  Office 
Unitod  StatOH  Coast  Sui  vey  Office. . 

British  A dmiialty  Office 

French  Hydrographic  Office , 

Indian  Survey 


Nortib 
Atlantic 
Station. 


231 

288 
171 


South 
Atlantic 
Station. 


EnropMUi 
Station. 


r 


150 

40 

138 

1 


103 

40 

83ft 


Total. 


690 


320 


078 


Asiatle 
StAtion. 


270 

77 

8S5 

24 

4 

310 

1« 

217 

11 

1,210 

701 

Suite. 


It  will  be  seen  from  this  table  that  on  two  stations  at  least  we  are 
deptMident  upon  foreign  charts  for  navigation  in  those  waters. 

As  the  work  of  resurvt\yiiig  is  being  extensively  carried  out  by  for- 
eign hydrograj)hic  offices,  not  onl^-  are  new  charts  being  published  bat 
great  changes  are  found  on  the  new  editions  of  the  old  ones,  and  as  oar 
I)hotolitiiograph!c  charts  can  only  be  correcte<l  by  hand  it  will  b#*  nec- 
essary before  many  years  to  rei)lace  the  latter  by  British  Admiralty 
charts. 

The  Indian  Survey  <?harts  issued  refer  to  ports  on  the  coast  of  India, 
while  those  of  the  French  are  surveys  of  the  coasts  of  New  Oaledonia, 
Anam,  and  a  small  port  on  the  west  coast  of  Africa ;  these  charts  are 
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not  of  recent  date,  but  are  deemed  of  sufficient  importance  to  be  re- 
tained. 

The  force  of  the  Division  has  been  employed  in  the  examination  of 
charts  received  from  abroad,  and  correcting  them  from  the  latest  in- 
formation, such  as  Notices  to  Mariners,  Hydrograpbic  Eeports  from 
CTDited  States  Vessels,  and  complimentary  charts  sent  by  the  British 
Hydrograpbic  Office.  When  the  latter  charts  show  important  additions 
the  dispatch  agent  in  London  is  instructed  to  forward  copies  to  vessels 
on  foreign  stations. 

Commanding  officers  are  now  required  to  report  the  latest  date  of 
correction  on  charts  so  that  the  office  may  be  certain  that  the  latest 
editions  have  been  sent  from  London. 

All  ships  in  commission  have  been  supplied  with  charts  of  the  latest 
date. 

The  following  smmmary  shows  the  number  of  copies  of  oharts  received^ 
issned,  &c.,  for  the  year. 

RECEIVED. 

Copies. 

From  J.  D.  Porter,  agent  for  Admiralty  charts,  London 6, 750 

From  United  States  vessels 389 

From  British  Admiralty,  complimentary 221 

From  miscellaneous 29 

Total    7,389 

ISSUED. 

to  United  States  vessels 3, 61^ 

To  United  States  vessels  through  dispatch  agent,  London 987 

Ito  Division  of  Notices 1,647 

IILscellaneoas 196 

Total 6,442 

CONDEMNED. 

Being  unfit  for  use 2, 003 

BALANCE. 

On  hand 12, 076 

BespectfuUy  submitted. 

J.  RUSSELL  SELFRIDGE, 

lAeutenantj  V,  8.  JT. 

Commander  J.  B.  Babtlett,  U.  S.  N., 

Hydrographer, 


» 
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Division  of  Books,  Hydrographic  Office, 

July  1, 1885. 

Sir  :  I  beg  to  submit  herewith  a  report  of  this  Division  for  the 
year  ending  June  30,  1885. 

BookSt pamphlets^  and  nautical  forms. 


Beceived  ffom — 

Governnient  Printer 

Kavy-yards  and  vessels 

Home  af^ents 

Foreifsn  affenta 

Bureau  oiKuvigation  and  other  Government 
Departments 


Total  received  during  the  year. 


Issued  to,  and  expendeil — 

United  States  vessels 

Affeuts 

Main  and  Branch  Hydroj^raphic  Offices  . . . 

Home  correspondents 

Foreijrn  correspondents 

Miscellaneous 

Canceled  and  condemned  as  unserviceable 

Total  issued  and  expended  for  the  year. . 


Third 

quarter, 

1884. 

Fourth 

quarter, 

1884. 

2,532 

2 

155 

500 
134 

5 

358 

105 

2.884 

977 

188 
516 
229 

44 
380 

41 

1,704 
441 
211 

4 
2 

249 

58 

1,898 

2,609 

First 

Second 

quarter, 

quarter, 

1885. 

1885. 

300 

342 

79 

2,560 

170 

16 

175 

101 

160 

602 

.   884 

3,711 

Toti 


Books,  pamphlets,  and  naatical  forms  on  hand :  For  issue  to  v 
37,1  98;  for  reference,  950. 

Preparing  for  publication :  Supplement  No.  1  to  H.  O.  No.  73. 
foundland  and  Labrador,  1884. 

The  following  changes  were  made  in  the  issuing  list : 


Books  canceled  or  withdrawn. 


H.  O.  Nos.  30,  31,  32,  33.  33a,  336  (lisht  lists  1  to 
6,  inclusive),  corrected  to  July  1,  1883. 

H.  O.  No.  55.  Remarks  upon  Magellan  Straits, ' 
Leferre,  1874. 

H.  O.  No.  44,  supplement  Navigation  Magellan  > 
Straits.  18^3. 

B.  A.  South  American  Pilot,  Part  II,  1875. 

B.  A.  West  India  Pilot,  Part  I,  1883. 

B.  A.  Australian  Directory,  Vol.  1, 1876. 
B.  A.  West  Coast  of  England,  1876. 
B.  A.  Bla<k  Sea  Pilot,  1H7I. 
B.  A.  BritiHh  Channel.  1879. 
Book  of  the  Stars  (Proctor). 

Nautical  monographs,  Nos.  1,  2,  3, 4. 

Memoir  of  the  North  Atlantic  (Purdy  and  Find- 
Uv). 

Lights  on  the  Atlantic  and  Pacific  coast  of  the 
United  States. 


Books  placed  on. 


H.  O.  Nos.  30. 31. 32. 33. 33a,  836  (light  liaU 
inclusive),  corrected  to  July  1, 1884. 

B.  A.  South  American  Pilot,  Part  II,  a 
ment,  1885. 

H.  O.  No.  64.  Caribbean  Sea  and  Galf  of 
ico.  Vol.  IL  1885. 

B.  A.  A  U8tmlian  Directory,  Vol.  1. 1884. 

B.  A.  WoMt  Coast  of  England,  1884. 

B.  A.  Bhu  k  S«a  Pilot,  1884. 

B.  A.  Brin^il  Channel.  1KH4. 

B.  A.  niipplemeuts  1  and  2  to  China  Sea  I 
orv,  Vol.  1, 1H84. 

.    k  A.  Supplement  1  to  China  Sea  Director 
*II,  1884. 

B.  A.  Fiji  Islands  and  adjacent  waters,  s 
'ment,  1884. 

B.  A.  Sailing  Directions  for  Mauritius  I« 
1884. 

Eldridge  United  SUtes  Coast  Pilot  1  and  2 


SUMMARY. 

Bool 

Received  during  the  year 

Issued,  condemned,  and  expended 

Withdrawn  from  iftsiie,  out  of  date 

New  l>ooks  published  by  H.  O 

New  books  or  later  addition  placed  on  list 

On  hand  for  issue 

On  hand  for  referenca 
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books  are  canceled  or  withdrawn  from  iflsae,  one  copy  is  re- 

>r  reference,  the  rest  destroyed  and  sold  as  waste  paper. 

I  the  latter  months  of  the  fiscal  year  just  closed  a  new  arrange- 

itorage  of  books  lor  issue  was  inaagurated  with  a  marked  saving 

md  labor  in  fitting  out  vessels,  filling  requisitions,  and  keeping 

1  the  various  volumes  of  sailing  directions  necessary  to  the  im« 

outfit  of  five  vessels  of  war. 

jrary  of  this  Division,  containing  nearly  a  thousand  works  of 

iy  is  being  rearranged  and  catalogued  upon  a  system  that,  while 

g  of  indefinite  expansion,  will  always  insure  dispatch  and  ao- 

I  obtaining  any  information  on  hand  pertaining  to  the  various 
relative  to  the  work  of  the  Hydrographic  Office. 

>  be  regretted  that  of  the  ninety-nine  volumes  of  sailing  direc- 
iied  to  vessels  of  the  United  States,  fifty-eight  are  English  edi- 
f  the  remainder,  published  by  this  Government,  many  are  eiUier 
ite  or  duplicates  of  recognized  foreign  standards, 
ation  of  the  Atlantic  Ocean,  Hydrographic  Office  Publication 
idition  of  1873,  has  run  out,  and  being  the  best  book  at  present 

II  that  subject,  should  be  reprinted  with  such  modifications  as 
ion  since  that  date  would  necessitate. 

d  respectfully  lay  before  you  the  following  £Eu;ts  and  sngges- 
have  forced  themselves  upon  the  management  of  this  Division 
ne  past  year,  viz : 

ing,  as  previously  cited,  more  or  less  dependent  upon  foreign 
for  works  on  sailing  directions,  it  would  be  to  the  decided  t^- 
of  the  Government  to  be  able  to  rely  wholly  upon  its  own  de- 
ts  for  all  information  necessary  to  the  safe  movements  of  its  own 
especially  in  times  of  war.  With  this  end  in  view,  to  this  Di- 
lould  be  intrusted  the  care  of  the  compilation  and  revision  of  a 
of  sailing  directions,  apportioning  the  work  to  the  various 
5  of  the  Hydrographic  Office,  keeping  constantly  in  sight  the 
acilities  of  obtaining  the  most  accurate  and  recent  information 
greatest  dispatch.  Having  compassed  our  own,  the  Western 
lere,  the  work  sliould  extend  east  and  west  beyond  our  coast  lines 
eting,  be  it  in  Europe  or  Asia,  we  have  at  command  complete 
irectious  of  the  world.  Should  such  apian  be  initiated  the  force 
Division  must  be  at  once  increased  to  six  officers,  the  present 
being  wholly  inadequate  for  such  an  undertaking, 
the  preparation  of  such  works  great  care  should  be  taken  to 
all  niatt^^r  of  an  ephemeral  nature,  such  as  the  position  and 
buoys  and  beacions,  the  colors  and  intensities  of  lights,  the  di- 
8  of  incomplete  harbor  works  and  im]>rovements,  objects  whose 
are  so  rapid  that  many  would  occur  while  the  work  is  in  press 
n  whose  accuracy  reliance  alone  can  be  placed  upon  charts  and 
:s;  these  works  should  cont.vin  rather  all  such  information  as  a 
iler  of  a  vessel  mi^rlit  require,  and  which  from  its  peculiar  nature 
t  be  elsewhere  embodied. 

le  sup[)res8ion  and  recall  of  all  publications  that  are  either  out 
or  duplicates,  thus  lessening  niateriall}'  the  study  and  care  of 
ding  officers,  especially  where  the  information  in  works  on  the 
l>iect  is  at  variance  or  missing. 

in  future  a  continuous  numerical  annotation  be  given  to  all 
•lished  by  the  Hydrographic  Office,  and  that  the  use  of  subdi- 
cr.  i^.,  30,  30a,  30/»,  &c.)  be  discontinued. 

I  agents  and  firms  interested  in  the  sale  of  nautical  works 
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be  requested  to  send  constant  inforaiation  in  regard  to  their  newest 
publications,  so  that  the  library  of  the  Office  may  purchase  aud  contain 
the  latest  works  oii  all  matters  ])ertaining  to  hydrography. 
Respectfully  submitted. 

RICHARD  G.  DAVENPORT, 

TAeutenantj  U.  8.  iV. 

Commander  J.  R.  Bartlett,  U.  S.  N., 

Hydrographer. 


Division  of  Notices,  Hydrooraphio  Opfiob; 

July  1, 1885. 

Sir  :  During  the  fiscal  year  ending  June  30,  1885,  five  han'dred  aod 
six  notices  to  mariners,  containing  one  thousand  and  twelve  announoe- 
ments,  were  issued.  Two  thousand  one  hundred  and  thirty  foreign 
notices  to  mariners,  in  ten  different  languages,  were  received,  and  all 
containing  new  information  translated  and  republished. 

Six  volumes  of  light-lists,  embracing  all  the  lights  of  the  world,  wen 
corrected  to  July  1. 

The  domestic  and  foreign  charts  on  file  in  this  Division,  eight  thoa* 
sand  eight  hundred  and  seventy-eight  in  number,  were  rearranged,  lA 
the  old  catalogues  corrected,  and  a  number  of  new  catalogues  made  of 
foreign  charts. 

The  care  and  arrangement  of  the  archives  of  the  Office  haying  been 
assigned  to  an  officer,  I  submit  his  report  as  supplementary  to  my  owil 

Kespectfully  submitted. 

W-  H.  PABKEB, 
Lieutenant  U.  8*  N. 

Commander  J.  R.  Bartlett,  U.  S.  N., 

Rydrographer. 


Division  of  Notices,  Abohiybb, 

July  1, 1885* 

Sir:  The  regular  routine  work  of  receiving,  classifying,  and  flUog 
away  all  documents,  charts  of  surveys,  data,  reports,  and  other  hydro* 
graphic  information,  for  certain  and  convenient  reference  whenever 
needed,  has  been  continued  without  interruption,  and  at  the  same  time 
an  entire  rearrangement  of  all  matter  on  hand  has  been  pushed  rapidly 
forward,  and  is  now  nearly  complete.  For  this  purpose  a  card  catft- 
logue  has  been  substituted  for  the  old  arrangement,  and  whilst  the  ftr- 
mer  methods  have  been  simplified,  the  convenience  and  oerfaintjof 
reference  have  been  increased. 

In  order  to  enhance  still  further  the  value  of  the  cards,  I  would  aog- 
gest  that  each  should  show  on  its  face  the  source  and  dat«  of  the  in- 
formation, thus  limiting  to  a  minimum  the  documents  to  be  consaltod; 
and  as  the  cards  are  all  arranged  alphabetically  it  would  simplify  mat- 
ters to  adopt  a  preferred  spelling  for  all  words  in  use  by  Uie  Offloew 
This  would  harmonize  at  once  the  many  difierences  now  existing  in  cor 
sailing  directions,  light  lists,  charts,  indices,  and  other  publications,  and 
increase  the  certainty  of  reference  in  all  parts  of  the  office.  To  more 
thoroughl}*  harmonize  such  work  the  same  general  rules  should  govon 
all  indexing. 
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It  wonld  be  a  saving  iu  many  ways  to  omit  snch  reference  words  as 
Bay,  Cape,  Mount,  Rio,  River,  Saint,  Santo,  San,  St.,  Port,  Porto,  nsing 
only  the  proper  name  in  every  case. 

The  geographical  sections  should  be  exactly  defined  and  limited  by 
degrees  of  latitude  and  longitude ;  a  chart  of  the  world  showing  such 
limits  is  needed  for  constant  use  in  this  room.  At  present  the  limits  are 
Bomewhat  indefinite. 

It  is  desirable  that  separate  reports  should  be  made  on  each  special 
locality,  and  that  one^  uniform  style  of  paper  be  used. 

Tracings  should  never  be  made  on  paper,  as  it  is  not  suitable  for  pres- 
ervation and  after  a  few  years  breaks  and  crumbles  away ;  cloth  should 
be  used. 

Respectfully  submitted. 

G.  A.  MERRlA^r, 

Lieutenant^  U,  S.  N. 

Commander  J.  R.  Bartlbtt,  U.  S.  N., 

Hydrographer. 


Division  of  Meteorology,  Hydrooraphic  Office, 

July  1, 1885. 

Sir  :  I  have  the  honor  to  submit  the  following  report :  The  greater 
part  of  the  time  of  this  Division  has  been  given  to  perfecting  and  com- 
piling the  data  for  the  monthly  Pilot  Chart  of  the  North  Atlantic,  the 
continuation  of  the  work  on  the  meteorological  charts  of  the  North  and 
South  Atlantic  Oceans,  and  the  distribution  of  meteorological  journals 
to  the  merchant  marine  of  the  United  States  and  foreign  countries, 
whose  ship-masters  have  volunteered  to  make  observations  for  the  Office. 

The  Pilot  Chart  has  been  improved  from  time  to  time  as  changes  have 
been  suggested,  and  the  appreciation  of  it  by  nautical  people  requires 
no  stronger  evidence  than  the  constantly  increasing  demand  that  the 
Office  is  called  on  to  meet. 

The  publication  of  information  in  regard  to  the  use  of  oil  to  diminish 
the  dangerous  breaking  of  seas  during  gales  of  wind  commenced  on  the 
Pilot  Chart  of  January  last,  appears  to  have  excited  great  interest 
among  nautical  men,  and  there  can  be  but  little  doubt  that  it  will  event- 
oally  demonstrate  to  them  a  simple  and  ready  means  of  materially  de- 
creasing the  danger  in  the  most  violent  storm. 

One  of  the  most  interesting  subjects  for  consideration  which  a  study 
of  the  year's  Pilot  Charts  suggests  is  the  general  circulation  of  the  cur- 
rents of  the  Atlantic  as  shown  by  drifting  wrecks  and  buoys.  While 
the  movements  of  some  of  them  have  been  very  erratic,  on  a  whole  they 
confirm  the  truth  of  the  theory  of  currents  as  delineated  on  the  Pilot 
Chart.  In  many  instances  their  movements  have  been  evidently  so  much 
affected  by  winds  that  no  correct  estimate  of  the  strength  of  the  cur- 
rent can  be  made,  except  in  the  case  of  the  derelict  schooner  Twenty- 
one  Friends.  This  vessel  was  abandoned,  water-logged  off  the  coast  of 
Virginia  on  March  24,  in  about  latitude  36^  30'  north  and  longitude 
72^  west.  Being  lumber  laden  she  continued  to  fioat,  and  as  her  masts 
were  carried  away  near  the  deck  there  was  but  little  surface  exposed 
to  the  influence  of  the  wind.  From  March  24  to  April  4  she  drifted 
east-northeast  37  miles  per  day.  From  April  4  to  April  14  the  drift  was 
in  the  same  direction  and  39  miles  per  day.  From  April  14  to  April  28, 
east  by  north  about  23  miles  per  day.    From  this  point  her  reported 

6141  KAVY 10 
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positions  have  been  so  irregnlar,  and  in  some  cases  so  conflicting,  that 
her  movements  have  been  evidently  affected  by  gales  of  wind,  but  from 
March  24  to  April  28,  an  interval  of  thirty-five  days,  she  drifted  directly 
along  the  axis  of  the  Gulf  Stream,  as  indicated,  a  distance  of  nearly 
1,200  miles,  an  average  of  34  miles  per  day. 

The  schooner  Maggie  M.  Kivers,  abandoned  near  Cape  Hatteras  Jan- 
uary 7,  1884,  appears  to  have  been  driven  directly  across  the  Golf 
Stream,  and  on  February  G  was  sighted  in  latitude  34^  north  and 
longitude  09°  30'  west,  having  passed  out  of  the  influence  of  the  stream. 
She  remained  near  this  position  until  August,  and  being  directly  in  the 
track  of  vessels  coming  onto  the  coast  from  the  equator,  wan  reported 
many  times.  After  this  she  appears  to  have  come  under  the  iufluenoe 
of  the  Gulf  Stream,  and  drifted  rapidly  to  the  northeast  until  the  middle 
of  September,  when  she  was  again  driven  south,  and  on  November  13 
was  towed  into  Bermuda  by  H.  B.  M.  S.  Canada. 

This  case  presents  itself  as  one  that  should  have  demanded  the  atten- 
tion of  this  Government.  For  nine  months  this  vessel  was  drifting  in 
the  track  of  commerce,  within  two  days'  easy  steaming  of  our  coast, 
and  it  would  seem  a  very  appropriate  duty  for  our  men-of-war  to  search 
for  and  destroy  such  dangers  when  reported. 

Almost  the  same  thing  occurred  immediately  after  in  the  case  of  the 
derelict  brig  O.  B.  Stillman,  which  drifted  in  the  same  locality  firom 
October  9  to  Febrnary  17,  and  was  finally  towed  into  Bermuda.  Daring 
the  i>ast  year  there  has  been  received  but  one  report  of  a  vessel  having 
colli<led  with  a  derelict;  how  many  have  not  reached  their  destination 
from  this  cause  f  Certainly  we  cannot  be  altogether  wrong  in  believing 
that  some  of  the  many  rei>orted  as  missing  may  have  come  to  grief  in 
this  way. 

During  the  season  of  tropical  hurricanes  there  were  two  cyclonic  dis- 
turbances that  originated  within  the  tropics,  and  one  which  appears  to 
have  developed  off  the  coast  of  Florida,  between  Jacksonville  and 
Savannah. 

The  logs  of  a  large  number  of  merchant  vessels  were  consulted  by 
the  officers  of  the  branch  hydrographic  offices,  and  the  data  extracted, 
in  connection  with  the  Signal  Service  reports,  were  sufficient  to  plot 
their  tracks,  as  given  on  the  Pilot  Charts  of  November  and  December. 

The  first  one  appears  to  have  developed  in  latitude  18^  north,  longi- 
tude 470  west,  on  September  3.  It  moved  slowly  to  the  northw^  and 
westwanl  until  it  reached  latitude  32^  iu  longitude  57°  west,  where  it 
curved  to  the  northeast  and  passed  over  the  Central  Atlantic  toward  the 
European  coast,  the  only  remarkable  feature  about  it  being  the  very 
slow  motion  of  its  axis.  From  September  4  to  14  it  only  advanced  at 
the  rate  of  about  C  miles  per  hour. 

On  September  12  a  disturbance  appears  to  have  moved  off  the 
coast  of  South  Carolina,  which  rapidly  developed  a  gale  of  hnrricane 
force.  It  moved  to  the  southeast  on  the  13th,  to  the  south  on  the  14th 
and  15th,  when  it  curved  to  the  westward,  and  one  of  the  rei>orts shows 
that  the  center  ]>assed  directly  over  a  vessel  on  the  16th  in  latitadeST^ 
north,  longitude  75^  30'  west.  It  then  recurved  to  the  west  and  nortbi 
then  north  and  east,  crossing  its  track  of  the  13th  and  14th  of  Septem- 
ber between  the  ITtli  and  IHth.  At  the  time  of  the  publication  of  the 
Monthly  Pilot  Chart  the  reports  were  not  sufficient  to  trace  its  pfttb 
bey<md  this  point,  but  those  subsequently  received  show  that  it  moved 
to  the  northeast  across  the  Atlantic  nearly  to  the  British  Islands.  The 
abnormal  path  of  the  storm  must  have  been  very  conllising  to  marinen 
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its  influence  and  endeavoring  to  avoid  the  center.  This  a  num- 
led  to  do,  with  disastrous  results. 

third  and  last  one  appears  to  have  developed  between  October 
d  8th,  near  the  western  end  of  the  island  of  Santo  Domingo,  from 
te  it  moved  to  the  north  and  west  over  the  eastern  end  of  Cuba. 

the  9th  to  the  13th,  it  appears  to  have  been  passing  over  the 
oa  Islands,  and,  curving  to  the  north  and  east,  no  reports  were 
ed  of  it  after  the  17th. 

re]>ort  of  the  steamship  Cienfuegos  presents  the  unusual  facts  of 
aving  twice  encountered  the  same  hurricane.  In  the  first  in- 
%  on  the  night  of  October  9th,  while  at  anchor  in  the  harbor  of  San- 
de  Cuba,  which  port  she  left  on  October  13th,  bound  for  Nassau, 
etober  14th,  at  midnight,  she  again  experienced  a  hurricane  from 
est  northwest,  the  center  being  nearly  north  of  her.  On  the  16th 
•rived  off  Nassau,  but  was  unable  to  communicate  with  the  harbor 
jount  of  the  sea  breaking  on  the  bar. 

work  on  the  South  Atlantic  meteorological  charts  is  well  ad- 
3,  but,  owing  to  the  reduced  number  of  officers  on  duty  in  this 
on,  has  been  suspended.  There  are  now  on  hand  a  large  number 
teorological  journals  kept  by  merchant  captains  containing  more 
)  data  for  these  charts,  which  I  would  advise  compiling. 
;he  squares  along  the  great  highways  of  commerce,  between  the 
or  and  Cape  Horn  and  the  Cape  of  Good  Hope,  the  data  is  very 
lant,  but  along  the  African  coast  it  is  very  meager.    This  is  a  part 

ocean  seldom  visited  by  vessels  of  our  navy  or  merchant  marine, 
le  only  way  that  it  can  beobtained  is  from  the  British  Government. 
\g  had  men-of-war  on  that  coast  for  many  years,  and  controlling  the 
f  large  numbers  of  merchant  steamers  passing  along  that  coast 

the  opening  of  the  Suez  Canal,  the  English  Government  probably 
e  desired  information. 

ing  this  fiscal  year  one  thousand  and  sixty  meteorological  jour- 
ave  been  issued  to  the  merchant  marine,  and  three  hundred  tilled 
lis  have  been  turned  in. 
pectfully  submitted. 

SETH  M.  ACKLEY, 

Lieutenant,  U.  8.  N. 

imander  John  li.  Baetlett,  U.  S.  N., 

Hydrogvapher, 


United  States  Branch  Hydrographic  Office, 

CuHtom-house^  Boston^  Mass,,  July  1,  1885. 

:  In  accordance  with  instructions  I  herewith  forward  a  report  of 
►rk  of  the  Boston  braucli  of  the  Hydrographic  Office,  United  States 

for  (he  fiscal  year  ending  June  30, 1885. 

nnnil>er  of  vessels  visited  was  2,464,  to  the  masters  of  which  were 
ned  the  objects  of  the  office,  invitations  extended  to  avail  them- 

of  its  uses,  and  all  important  information  relating  to  their  par- 
r  voyages  obtained  and  given, 
r  thousand   three  hundred  and  fifty  merchants,  mariners,  and 

srere  furnished  with  information  on  various  topics,  many  of  the 

ns  being  of  a  non-nautical  nature,  but  in  no  case  were  the  ques- 
iisappointed. 

office  has  received  during  this  time  138  important  communications 


148       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

from  masters  of  vessels  and  others,  the  knowledge  of  which  made  poWie 
has  been  and  is  of  value  to  seafaring  people.  In  the  matter  of  buom^ 
ters,  2,028  have  been  corrected  to  correspond  with  the  readings  of  the 
mercurial  standard  in  this  office. 

Nearly  500  sailing  charts  were  brought  to  this  office  for  correction, of 
which  number  364  were  corrected  free  of  charge ;  the  remainder,  on  lo- 
count  of  age,  were  found  so  inaccurate  as  to  make  the  labor  of  coneiy 
tion  almost  equal  to  the  construction  of  new  charts,  and  the  condl 
such  as  to  make  the  charts  practically  useless. 

The  masters  of  43  vessels  were  furnished  with  120  meteorol< 
journals,  to  whom  were  given,  free  of  cost,  600  general  sailing  cl 
Of  the  monthly  Pilot  Charts,  3,000  were  distributed  during  tlie  y 
Ninety-three  reports  of  the  positions  of  icebergs  and  floes  on  and  in 
vicinity  of  the  Grand  Banks  and  of  427  derelicts  and  wreckages  ^ 
received. 

Previous  to  February  14,  1 885,  no  record  was  kept  of  the  followinff 
items,  but  since  that  date  2,532  copies  of"  Notices  to  Mariners,"  243o 
of  the  Light-House  Board's  "List  of  Lights,"  and  1,502  "  Day  Maris- 
have  been  distributed.  There  have  been  received  372  trade-wind  limit 
reports,  the  data  more  or  less  valuable  of  43  storms,  the  positions  and 
conditions  of  106  separate  fogs,  and  of  33  water-spouts.  A  great  number 
of  the  publications  from  the  various  Departments  of  the  Govemmeot 
have  been  furnished  on  application,  no  record  of  which  has  been  kept 

This  statement  of  work  speaks  for  itself,  but  to  show  that  the  office 
and  its  practical  work  is  thoroughly  appreciated,  I  beg  to  submit  a  fev 
extracts  from  letters  received  from  Boston  merchants.  j 

Mr.  Hunt,  of  the  firm  of  Charles  Hunt  &  Co.,  says : 

We  have  never  had  occasion  to  regret  onr  action,  taken  some  time  since,  in  petitios- 
ing  fur  the  continuance  of  your  important  office  in  this  port,  and  we  desire  to  nwt^ 
our  liigh  estimate  of  its  vahie,  and  the  importance  attached  to  its  work  by  tW 
masters  of  vessels  (to  our  consignment)  who  have  availed  of  its  privileges  and  bees 
recipients  of  its  favor. 

Mr.  Lombard,  of  A.  C.  Lombard  Sons,  says : 

Your  office  has  been  of  great  benefit  to  us  since  its  establishment  here,  and  partieii- 
larly  to  the  masters  of  steamships  and  vessels  of  all  nations  to  our  care,  in  correotiif 
charts,  adjusting  barometers,  rating  chronometers,  &c.  A  number  of  our  oaptaifli 
hiive  told  us  it  was  far  ahead  of  anything  of  the  kind  on  the  other  side  of  the  AtliMitiC 
We  believe  the  branch  offices  are  daily  growing  in  importance,  and  that  every  facility 
should  be  given  by  the  (lovomment  to  extend  their  field  and  increase  their  eflBoieney. 

And  Mr.  Burt,  of  Burt,  Alexander  &  Co.,  says  : 

The  more  fully  the  objects  and  scope  of  the  office  are  known  the  value  of  the  service 
increases.  We  rarely  have  a  master  arrive  in  port  now  that  is  not  anxious  to  visit yoor 
office  and  obtain  the  information  which  you  are  so  ready  to  furnish.  The  charts^gir- 
ing  the  ''ice  limits''  nnd  location  of  wrecks  are  considered  very  valuable  by  ail  man- 
ners, and  an  increased  interest  hiin  alrea<ly  been  awakened  to  report  any  oconrreneci 
during  their  voyages  which  may  be  for  the  interest  of  the  mercantile  marine. 

The  oflice  is  almost  daily  in  receipt  of  verbal  testimonials  comm< 
inj;  the  action  of  the  Department  in  establishing  these  branches  in  i 
l)rincipal  sea-ports,  as  it  was  a  want  h)n^  felt  by  merchants. 

The  efficiency  of  this  branch  will  certainly  increase  if  some  means  can 
be  devised  for  the  establishnient  of  a  comparatively  rapid  coinmunica- 
tioii  with  the  maritime  interests  of  the  seaport  towns  of  Olouoester, 
Portsmouth,  Portland,  Bath,  Bangor,  and  Eastport  to  the  northward, 
a  nd  Provineetown,  Vineyard  Sound,  and  Buzzard  Bay  ports  to  the  south* 
ward. 
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The  following  recapitulation  shows  the  work  performed  at  this  office 
from  July  1,  1^4,  to  June  30,  1885,  inclusive : 

Vessels  visited 2, 464 

Informatiou  given  to  individuals 4, 350 

General  information  received 138 

Barometers  a4justed  or  compared 2, 028 

Sailing  Charts  corrected 364 

Pilot  Charts  distributed 1 3,000 

Ice  reports 93 

Wreck  and  wreckage  reports 427 

Buoys  adrift 13 

Meteorological  journals  afloat 120 

Notices  to  Manners  distributed 2, 532 

Light  Lists  distributed 243 

Buoy  books  distributed 1,502 

Trade  winds  reported 372 

Storms  rep<irtea ;. . .  43 

Fogs  reported 106 

Water-spouts  reported 33 

Chronometers  rated  from  October  30,  1884,  to  April  11,  1885,  when  rating  was  , 

suspended 61 

Respectfully  submitted. 

W.  A.  MARSHALL, 

Lieutenant^  U.  8.  J^T. 

Commander  J.  R.  Bablett,  U.  S.  N., 

Hydrographer. 


United  States  Branch  Hydbogeaphic  Office, 

Maritime  Exchange, 
New  York,  K.  T.,  July  1,  1885. 

Sir:  In  accordance  with  instructions  I  forward  herewith  the  report 
for  the  year  ending  June  30,  1885: 

It  has  been  the  aim  of  this  office  to  make  masters  of  vessels  compre- 
hend that  it  is  for  their  special  benefit,  being  a  mere  medium  and  a 
very  convenient  one,  by  which  each  ca]>tain  gives  to  all  concerned  the 
benefit  of  his  personal  experience  by  reporting  any  unusual  occurrence 
immediately  upon  arrival  in  port.  This  information  is  put  in  proper 
8ba[)e  and  kept  for  reference,  with  copies  for  distribution,  as  well  as  all 
information  in  the  possession  of  the  Uydrographic  Office. 

The  masters  of  all  vessels  arriving  at  the  port  of  New  York  are  in- 
formed of  the  existence  of  this  office  by  an  officer  going  on  board,  by 
letter  or  by  card.  In  each  case  they  are  requested  to  call  at  the  office, 
and  are  given  some  idea  as  to  its  object  and  benefits. 

Ui)on  the  receipt  of  any  report  from  the  master  of  a  vessel  an 
acknowledgment  is  made  and  a  Pilot  Chart  sent  to  him.  Pilot  Charts 
are  given  monthly  to  all  the  principal  newspapers,  exchanges,  clubs, 
Bbipping  firms,  and  agents,  many  of  whom  frame  the  charts  and  hang 
them  in  conspicuous  places,  where  they  can  be  examined  by  any  one  in- 
terested. 
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The  folloTrJDg  table  giTes  a  snmtnary  of  the  work  performed: 


Jill 


MBtanrdlogloal  ,1nnrn«l»  iMund '.'..'".    II'  IB 

Mel«o™l..i;ifial  louroala letamed illed.,  "     " 

Storni  JiiuraiilslHan.'d  -- 

Siurm  Jimmal*  mnrapd  filled.. 

ifpteomlii((lcDl 


Mil   lis    l«  i,M 


Eespectfully  submitted. 


Coiitmaiider  J.  B.  Bautlett,  U.  S.  N., 

Ili/dropraphcr. 


L  COTTMAN, 
JAeulenani,  U,  j 


Unitkd  Si'ATKS  Branch  Hvdbograpiuc  Ofpice, 

Maritime  Kxciia?i«e,  \a\  Soi'TH  Second  Stbbbt. 
Fltiltidetphia,  J'a.,  Julg  1, 18    . 
Sir:  The  following  in  a  summary  of  the  work  done  at  tbjs  office  fi 
July  1,  lSd4,  to  July  1.  1885 : 
B<'|ior1i',  &i:.  loraarilfil ; 

Sti.nii  niic.itu 

I.iiiiitiiortriiiies 

Ir« 

K-ITB 

\Vj,llT-H|>mU8 

Eiirtbqiiuliiui 
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M>rto,  &Ai,t  forwarded— C<mtinned. 

£Iectrical  storms .' 2 

Saint  Elmo's  fire 1 

Wrecks 2&6 

Baoys  adrift 2^ 

General  information 7 

Use  of  oil  in  gales 15 

Intelligence  reports \ 22 

Lrticles  distribated : 

Polar  charts 8& 

Meteorological  charts 95 

Pilot  charts 3,728 

Sondan  charts .*. 10 

General  sailing  charts.- 82 

Notices  to  mariners 1,22^ 

Light  lists 262 

Baoy  books. 811 

Nautical  almanacs 14 

Monograph  No.  4 ■ 25 

Sound  signals 92 

Magnetism,  iron  ships 44 

Tests  of  paints 10 

Report  or  Secretary  of  Navy 14 

Mercantile  lists I 

Meteorological  jonmals 43 

Storm  journals 69 

H^ork  done  by  the  ofiBoe : 

Vessels  visited 1,538 

Information  to  persons 3,360 

Barometers  corrected 683 

Charts  corrected 892 

Sextants  corrected 1 

Thermometers  corrected 13 

The  preceding  list  gives  no  adeqaate  idea  of  the  work  of  the  office. 

in  cases  where  several  hoars  have  been  spent  in  overhauling  and  show- 

tlie  latest  charts,  they  are  simply  reported  as  single  informations. 

D  this  manner  captains  have  secured  hundreds  of  corrections  to  their 

iharts  without  actually  bringing  them  to  the  office.     In  many  instiinces^ 

Teijating  some  hundreds,  captains  have  selected  the  new  charts  de- 

d  for  their  proposed  voyages  by  actual  inspection  of  our  charts,  and 

e  then  gone  to  the  dealers  with  the  lists  in  their  hands,  thus  saving 

h  much  time  and  annoyance. 

information  ui)on  a  great  variety  of  subjects  has  been  given,  until  this 

ce  has  become  a  bureau  of  *  information  to  residents  of  Philadelphia 

.  vicinity,  as  well  as  to  the  shippers  and  owners  and  officers  of  ves- 

».     Single  reports  to  the  Office  of  Naval  Intelligence  upon  ship-yardSf 

ry-docks,  &c.,  occupied  fully  the  time  of  one  person  for  over  a  week. 

L  good  deal  of  time  was  spent  in  compiling  voyages  from  the  Atlantio 

orts  of  the  United  States  to  the  East  Indies.    The  time  of  the  officer 

I  charge  of  this  office  was  partly  occupied  during  several  months  in 

ift  experiments  in  electricity  carried  on  by  the  Franklin  Institute. 

se  were  of  great  interest  to  the  naval  service  and  owners  of  ocean 

tamers.    A  constant  effort  was  made  to  board  every  vessel  of  any  size 

iving  at  Philadelphia.    Their  me:^orological  instruments  were  cor- 

:e<l,  and  any  information  of  interest  to  maritime  people  obtained. 

work  of  this  office  seems  to  be  steadily  increasing. 

I  he  publications  of  the  Hydrographic  Office  are  very  highly  appre- 

ed.    The  North  Atlantic;  Pilot  Chart  is  received  with  increasing 

or,  and  constant  flattering  comments  are  heard  upon  its  appearance 

g^reat  usefulness.    No  captain  will  leave  port  without  it,  and  its 

lOg  routes  are  generally  followed,  especially  during  the  prevalence 

loe  in  low  latitudes.    The  demand  for  it  from  foreign  vessel  owners, 
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iDHurance  companies,  maritime  associ^tioDS,  and  insti  cations  of  learning 
is  a  ijratifyiiig:  evidonce  of  its  a[)preciation  in  Europe.  No  unfavorable 
comments  have  ever  been  beard. 

The  oil  reports  are  very  favorably  received,  and  the  knowledge  coo- 
veyed  has  unquestionably  been  of  great  advantage  to  vessels  in  severe 
storms.  There  is  a  general  desire  for  a  pamphlet  embodying  these  re- 
ports, and  the  conclusions  drawn  from  them.  Many  vessels  now  tike 
ciisks  of  oil  to  sea  with  them  for  the  special  purpose  of  use  in  stonns. 
Ko  seafaring  person  questions  its  utility. 

If  possible,  fog  limits,  or  the  local  amount  of  fog  in  each  month  in 
every  squjire,  should  appear.  More  sailing  routes  are  necessary,  espe- 
cially one  for  sailing  vessels  during  the  winter  from  Europe  to  the  United 
States. 

A  request  should  be  printed  on  the  Pilot  Chart  for  full  and  particaltr 
descri])tions  of  all  buoys  sighted  adrift. 

The  time-ball  in  the  Maritime  Exchange  was  dropped  each  week-day 
during  the  year.  This,  with  the  excellent  chronometer  always  accessible 
to  the  public,  has  furnished  correct  time  to  hundreds  of  the  busineas 
people  in  this  i)arfc  of  the  city.  In  April  a  time-ball  was  placed  upon 
the  roof  of  the  building,  which  can  be  seen  by  most  of  the  shipping  in 
the  river.  This  time  biill  is  exceedingly  useful  to  captains  in  givingtba 
exact  error  of  their  chronometi^rs. 

The  branch  oflices  should  be  furnished  with  a  similar  library  supplied 
to  our  menof-war,  together  with  a  complete  set  of  sailing  directions  of 
the  world. 

liespcctfully  submitted. 

A.  B.  WYCKOPP, 
Lieutenantj  U.  8.  N. 

Commander  J.  R.  Bartlett,  U.  8.  K, 

Hydrographer. 


United  States  Branch  IIydrographio  Office, 

Baltimore^  Md.^  July  1,  1885. 

Sir:  I  b(»g  leave  to  submit  the  following  report  of  the  work  of  this 
oflu'i'  for  the  year  ending  June  30,  1885. 

In  con)pliance  with  the  orders  of  the  Navy  Department  dated  March 
8,  1885,  a  copy  of  which  is  appended,  I  relieved  Lieut.  J.  M.  Hawley, 
TJ.  JS.  N.,  in  (tliarge  of  this  oflice,  on  March  18,  1885. 

I  found  the  otlice  on  a  firm  footing,  with  Ensign  W.  S.  Benson,  U.S. 
N.,  as  assistant  (he  having  rei)orted  for  duty  on  March  13,  1885);  J. 
A.  Foxcrolt,  (rlerk  and  boarding  oflicer,  and  (3hristian  H.  Schaub  as 
messenger  an<l  oiVu*v.  boy. 

The  work  of  the  otlice  is  kept  up  to  date;  all  charts  are  corrected  ae* 
cording  to  the  Notices  to  Mariners  received.  All  vessels  arriving  from 
foreign  ports  are  visited,  as  well  as  all  coasting  steamers  and  many 
coasting  sclnuniers,  and  all  the  information  that  can  be  procured  is  ob- 
tained of  them,  and  their  barometers  compared  with  a  standard  and  cor- 
rected or  the  error  giv(»n. 

Shortly  before  I  took  charge  a  time  ball  had  been  established  on  top 
of  the  Haltiniore  and  Ohio  Hailroad  buil.ling,  corner  of  Baltimore  and 
Calvert  streets,  and  since  1  have  been  here  has,  with  a  few  exception^) 
workiMl  satisfactorily,  and  is  dropped  daily  (Sunda}'  excepted)  at  noon 
of  the  seventy-fifth  meridian. 
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nontbly  Pilot  Chart  is  much  sought  after,  and  copies  are  re- 
by  merchaDts  to  send  to  their  correspoudents  abroad.  Many 
vessels  Qse  them  as  sailing  charts  In  crossing  the  Atlantic,  and 
ition  of  the  ice  as  laid  down  on  the  Pilot  Charts  is  of  great  valae 
owners  and  masters. 

master  of  an  English  steamer  informed  me  that  he  came  near 

he  command  of  his  vessel  on  his  last  voyage  to  England  for  de- 

from  the  safe  route  as  laid  down  on  the  May  chart,  and  his 

have  given  strict  orders  that  their  vessels  shall  follow  the 

IS  laid  down  on  the  Pilot  Charts. 

dition  to  the  usual  work  of  the  office  reports  on  thirty-three  for- 
'amers  on  the  docking  and  repairing  facilities  and  on  the  supply 
ids  of  coal  at  Baltimore,  have  been  furnished  the  Bureau  of 
intelligence.  Information  of  various  kinds  has  been  furnished 
iials  and  corporations. 

lid  like  to  suggest  that  the  marine  insurance  companies  be  re- 
l  to  require  their  marine  inspectors  to  examine  the  charts  on  board 
vessels  they  inspect,  and  report  if  they  are  corrected  to  date, 
iglish  Board  ot  Trade  requires  that  vessels  should  be  supplied 
arts  corrected  to  date  of  sailing.  In  this  country,  in  the  absence 
law  on  the  subject,  the  boards  of  underwriters  are  the  only  ones 
iild  compel  owners  of  vessels  to  have  correct  charts. 
!  I  have  been  in  charge  of  this  office  three  English  steamers  ar- 
in  this  iK)rt  have  run  on  shoals,  caused  by  their  not  having  proper 

steamer  Midlothian  ran  on  Saint  Laurent  Reef,  using  an  old 

7  ^  chart  of  the  date  of  1879. 

Kate  Pawcett  struck  on  the  15  foot  patch  off  False  Cape,  Vir- 

ising  an  old  "  Imray  "  chart  of  1878  of  the  Atlantic  Ocean,  as  a 

g  chart,  and  on  which  the  shoal  was  not  placed. 

Viceroy  struck  on  the  same  patch,  using  the  same  chart,  but  of  a 

lition. 

ticlusiou,!  acknowledge  the  uniform  kindness  and  courtesy  which 

received  from  the  Board  of  Trade,  the  Corn  and  Flour  Exchange, 

[  otlicials,  shipping  agents,  steamship  companies,  and  others 

loni  1  have  been  thrown  in  contact. 

bllowing  tables  show  the  work  done  by  this  office  for  the  year 

June  30, 1885: 

GE^'ERAL   INFORMATION   FORWARDED. 

existence  of  Isle  Vert,  Atlantic  Ocean,  reported  by  Captain 

• 

ual  current  reported  off  Cape  Hatteras. 

rts  on  use  of  oil  at  sea  in  calming  the  water,  12. 

rt  on  loss  of  the  English  bark  Erinna. 

rt  on  loss  of  the  English  steamer  Benwell  Tower. 

Ication  of  Saint  Laurent  Keef,  Caribbean  Sea,  reported  by  Cap- 

itsou. 

omenal  fall  in  temperature  of  water  off*  the  coast. 
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Six  months  ending— > 


December 

31,  1884. 


Jnne  80, 

1885. 


Told. 


Vesseln  visited   

Pilot  Charts  diHtributed 

Barometers  examined  and  corrected . . . 

"Light  Lists  distribated  

Day  Marks  distributed 

Notices  to  Mariners  distributed 

Met4>orolofrical  Journals  placed  aboard 

Storm  Journals  placed  on  boanl 

Abstracts  <if  logs  copied 

Special  storm  reports 

wrecks  reported  by 

Ice  reported  by 

Fog  reiwrtwl  by 

Buoys  adrift  reported 

Limits  of  trade  winds 

Water-spouts  reported 

Information  to  masters,  &c.,  at  office.. 


1,005 

1,214 

815 


10 
12 
64 


18 
5 


5 

82 

2 

288 


2.« 
1,289  >    %m 

845  >       m 

345 ,     ais 
196 '     m 


n 
u 

m 

n 
u 
n 
» 
in 
u 

9N 


22  1 

8 
45 
:f9 
17 
43 
22 

5  . 
117 
10  : 


Respectfully  submitted. 

S.  L.  GRAHAM, 

Lieutenantj  U,8.X. 
Coniriiander  J.  R.  Bartlett,  U.  S.  N.,  . 

Hydrographer. 


United  States  Branch  IlYDROGRApnic  Office, 

Maritime  Association, 

New  (h'leanSj  La.^  July  1, 1885. 

Sir  :  1  have  the  honor  to  make  the  following  yearly  report: 

ThiK  oflicewas  estiiblished  during  the  quarantine  season  aud  at  tbe 
time  of  my  last  yearly  rei)ort,  July  1, 1884,  little  could  be  Raid  in  regard 
to  its  future  usefulness,  except  the  promise  given  by  the  hearty  interest 
taken  by  the  business  community  in  general,  and  especially  by  those  in* 
terested  in  maritime  commerce,  such  as  ship  agents,  brokers,  owners, 
and  insurers.  When  they  learned  that  the  object  was  to  place  within 
easy  reach  of  all  citizens  and  mariners  a  coi>y  of  all  charts,  books,  and 
other  Government  publications  relating  to  navigation  and  cominesceas 
a  free  library,  with  officers  in  charge  to  distribute  and  collect  all  in- 
formation that  could  be  of  present  or  future  use  to  commerce  or  scienoet 
give  timely  warning  of  new  dangervS,  detine  the  laws  of  natare,  and 
thereby  reduce  the  loss  of  life  and  property,  they  gave  it  a  hearty  wel- 
come, and  have  ever  been  ready  to  advance  its  interest. 

Three  i)rominent  associations,  viz,  The  Mexican,  Central  Amerieaii 
and  South  American  Exchange,  Cotton  Exchange,  and  Maritime  Asso- 
ciation, desired  to  have  the  office  located  with  them  and  offered  tbs 
necessary  space.  The  latter  was  selected  as  the  most  appropriate  plies 
on  account  of  the  similarity  of  interests,  and  the  officers  and  membeis 
have  (lone  all  in  their  power  to  make  the  duty  successful  and  pleasMit 
Located  in  the  center  of  the  maritime  business  offices  it  is  couvenient 
to  all  and  so  arranged  that  charts,  books,  and  instruments  can  be  in- 
spected, com]>ared,  or  corrected  with  ease  and  rapidity. 

The  time-ball  on  the  Cotton  Exchange  and  operated  from  this  office  is 
of  great  service  to  the  city  and  shipping.  Information  has  been  re- 
quested by  individuals  and  corporations  in  various  kinds  of  busineMi 
and  I  believe  the  oflice  will  steadily  grow  in  favor  as  its  object  becomes 
better  known. 

During  the  summer  months  there  was  very  little  shipping  in  the  porb 
and,  with  the  exce[)tion  of  the  JS'ew  York  steamer,  it  consisted  of  smiiU 
steamers  and  sailing  vessels  engaged  in  trade  with  the  islandaaad 
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coasts  of  the  Gulf.  Mach  vahiable  meteorological  data  might  be  col- 
lected  by  these  vessels  if  they  were  better  supplied  with  iDstruineDts 
and  would  keep  the  journals.  They  are  constantly  cruising,  and  the 
meteorological  charts  contain  little  information  of  that  locality  in  com- 
parison with  other  parts  of  the  Atlantic,  because  large  vessels  and  men- 
of-war  have  not  been  much  in  those  waters.  The  demand  for  good 
coast  and  harbor  charts  of  the  Gulf  and  islands  is  increasing  rapidly  on 
account  of  the  impetus  given  to  trade  by  the  employment  of  capital  in 
various  industries,  such  as  railioads,  mines,  hard  woods,  and  tropical 
frnits.  The  railroad  facilities  at  New  Orleans  for  rapidly  distributing 
tropical  fruits  and  perishable  products  throughout  the  West  and  South 
have  created  a  growing  demand  that  will  contiuue  till  all  land  suit- 
able for  that  purpose  is  under  cultivation.  The  number  and  size  of 
steamers  increase  with  this  demand. 

In  September  the  transatlantic  steamers  began  coming  in  numbers, 
and  during  the  year  nearly  every  vessel  was  visited,  the  object  of  the 
office  explained,  information  given  and  received.  In  many  ca«es  the 
information  received  in  regard  to  cyclones,  gales,  trade- wind  limits,  and 
such  subjects  was  not  as  complete  as  desired  for  computing  the  storm 
center,  track,  area,  or  discussing  the  effect  on  instruments.  The  mas- 
ters had  taken  frequent  observations  of  wind,  weather,  sea,  and  instru- 
ments, for  their  own  guidance  at  the  time,  but  did  not  record  them,  as 
they  did  not  know  that  offices  had  been  established  to  collect  and  make 
use  of  such  data  for  future  navigators.  With  very  few  exceptions  the 
masters  and  officers  at  once  recognized  the  value  of  such  offices  and 
promised  their  hearty  co-operation  in  the  future.  Their  subsequent  vis- 
its proved  their  Interest,  and  I  believe  their  reports  will  be  more  numer- 
ous and  complete,  but  in  many  cases  they  were  too  busy  to  think  of  the 
matter  until  after  the  occurrence,  too  late  to  give  the  data  most  wanted. 
Therefore,  I  think  some  method  should  be  devised  to  call  their  atten- 
tion to  it  at  the  proper  time  and  n'ake  it  as  easy  for  them  as  possible. 
I  can  think  of  no  better  means  of  doing  so  than  by  additions  to  the  Pilot 
Charts  and  a  pamphlet  for  the  captain's  table.  The  officers  in  charge  can 
call  attention  to  the  subject  if  they  see  the  masters,  but  many  of  them 
are  not  seen  by  the  officers,  and  the  clerks  are  not  well  enough  informed 
in  professional  matters  to  explain  or  discuss  them.  The  Pilot  Charts 
are  very  popular  with  the  masters,  and  the  agents  and  insurers  are  par- 
ticular to  see  that  they  are  supplied  before  sailing,  and  believe  that  they 
will  save  many  vessels  from  destruction  by  their  valuable  warnings,  any 
one  of  which  would  i)ay  the  ex[)ense  of  all  the  branch  offices  for  many, 
many  years.  These  charts  are  kept  ready  at  hand  by  the  masters,  fre- 
quently consulted,  and  many  plot  their  positions  on  them  daily  and  com- 
pare their  actual  experiences  with  the  mean  of  the  experiences  of  the  past 
as  shown  by  the  charts.  Therefore,  I  believe  the  best  method  of  calling 
their  attention  at  the  proper  time  to  the  subjects  about  which  informa- 
tion is  wanted,  is  to  print  or  stamp  iton  these  charts  in  the  localities 
where  they  most  frequently  occur.  I  wrote  sucu  requests  on  the  charts 
issued  in  regard  to  northers  in  the  Gulf,  trades  on  the  limit  line,  cy- 
clones off  the  Bahamas,  ice  off  the  Banks,  rain  in  the  rain  belt,  and 
others. 

The  pamphlet  before  referred  to  should  state  concisely  just  what  in- 
formation or  data  is  wanted  on  each  subject,  without  entering  into  a 
discussion  of  it.  The  master  can  then  know  just  what  is  of  value  to  ob- 
serve during  cyclones,  northers,  and  other  occurrences  without  over- 
hauling several  volumes  on  the  laws  of  storms  and  sailing  directions  at 
a  time  when  be  has  something  more  important  to  do,  even  if  supplied 
with  theae  books. 
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The  commerce  of  this  port  is  confined  to  the  Atlantic.  Foreign 
steamers  generally  make  a  straight  ran  between  Europe  aud  the  Gulf 
and  ])ay  little  attention  to  meteorological  changes,  as  nothing  bat 
very  heavy  gales,  cyclones,  and  fogs  affect  them.  For  this  reason  there 
is  little  demand  for  meteorological  charts  and  journals  as  compared  with 
the  other  port«  which  send  out  numerous  sailing  vessels  to  all  parts  of 
the  world.  These  vessels  are  generally  supplied  with  foreign  chartsby 
the  companies,  but  since  this  office  was  opened  they  have  seen  the  Hy- 
drograpliic  Office  charts,  and  the  sale  has  increased  considerably,  par- 
ticularly of  the  large-scale  charts  of  the  Florida  coast  and  chaooeL 
This  is  where  most  accidents  occur,  and  where  they  will  continue  to  oocar 
until  masters  see  the  necessity  of  losing  a  little  time  in  swinging  for 
compass  deviations  after  leaving  port  with  a  new  cargo  in  iron  ships, 
and  of  sounding  occasionally  through  the  channel  on  account  of  irregu- 
lar curients. 

The  following  is  an  itemized  statement  of  work  performed  : 

VcsHelH  vJBited .•-...  ^ 

Inioriiiatioii  given  to  iudividualH TW 

Biir<)iiu?t«rH  <!Oiiipanfd  or  adjusted 48 

(/liartH  corrected t 

l»ilot  ChartHdiHtribnted 1,5© 

Notict'H  to  Mariners  distributed flW 

Liiglit  Lists  distributed. 154 

Day  Marks  distril)uttMl 247 

Polar  Charts  distrii»uted 30 

Valley  of  th«  Nile  ('harts  distributed 9 

Pamphlets  on  tog  sij^nals d 

Storm  reports  received  and  forward<*d  8 

Trad<*  wind  limits  forwarded 38 

Fog  reports  lV>rward«Ml 1 

Waier-spouts 5 

Wreeks 17 

IJuoys  adrift 6 

Abstracts  from  log-books .' K7 

Sperm  whah*  reports 3 

Keports  to  intelligence  oftiee i 

Miscellaneous  reports 4 

Respectfully  sulnnitted. 

W.  P.  RAY, 
lAeutenanty  U.  &  S, 
Commander  J.  11.  Baetlett,  U.  8.  K, 

Hydrographer, 


[U.  S.  Branch  Hydrographic  Office,  Merchants'  Exchange.] 

San  Francisco,  Cal.,  July  21, 1885. 

Sir  :  I  respectfully  submit  the  followinfif  report  of  what  has  been 
accomplished  in  tbis  olflce  during  the  past  year,  and  what  shoaldbe 
done  (luring  the  coming  year: 

Trade-wind  limit  reports  received  from  merchant  vessels  and  forwarded  to  main 

oflllce -..-.- SOB 

KartlK|uake  reports  forwarded  to  main  ofljice 1 

Wreck  reports  forwarded  to  main  oftieo -.•.......  9 

Oenrral  information  received  and  forwarded  to  main  office -••....  It 

Vessels  visited l.lfl 

Information  ^iven  to  individuals 1,814 

Karometers  compared  or  adjusted M9 

Thermometers  compared ......  ) 

Charts  corrected 15 

Pilot-charts  of  North  Atlantic  distributed 70 

Notices  to  mariners  distributed 78 

8torm  journals  distributed -•.•..  tt 
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ogical  JoamalB  distribnted 321 

it8of  the  United  States  distributed 97 

ksof  the  United  States  d^tributed 158 

urm  jonmals  forwarded  to  main  office : 1 

eteoroloffical  journals  forwarded  to  main  office ^ 66 

ogical  charts  distribnted  to  masters  of  merchant  vessels  for  the  keep- 
meteorological  journals  30 

aphic  Office  sailing-charts  distribnted  to  masters  of  meiohant  vessels 

)piu^  of  meteorologioal  jouruals 594 

aphic  Office  charra  of  the  Arctic,  showing  the  latest  discoveries  of 

A.  W.  Greely,  U.  8.  A.,  distribnted 39 

f  the  Nile  Vallev  and  the  Soudan  distributed , 9 

aphic  Office  publioatioh  on  magnetism  of  iron  and  steel  ships  dis- 

jd 7 

of  meteorological  journals  unfilled  returned  to  office 5 

Dg  tbe  past  year  this  office  has  sent  to  the  main  office  a  report 
ou  Ship-boilding  on  the  Pacific  Coast''  and  a  report  on  the 
3  Steamship  Company's  steamers  Alameda  and  Mariposa.  Dar- 
coming  year  the  office  should  accomplish  a  great  deal  more.  As 
soming  better  known,  its  benefits  are  being  taken  advantage  of 
sters  of  merchant  vessels,  shipping-merchants,  and  insurance 
lies  particnlarly,  and  by  the  public  generally,  whenever  any 
takes  place  of  public  interest  and  of  a  nautical  nature.  It  is 
possible  to  estimate  in  figures  what  should  be  accomplished. 
Idition  to  the  regular  duties,  I  am  eugaged  in  compiling  sailing 
ms  for  ^'Islands  of  the  Pacific  Ocean" :  this  work  should  be  com- 
during  the  coming  year. 

•signals  are  received  here  every  day  about  noon,  and  at  noon, 
le  observatory  at  the  navy-yard.  Mare  Island;  and  a  time-ball 
ere  of  this  office  is  dropped  each  day  at  noon  from  Telegraph  HilU 
ime-ball  is  used  by  masters  of  merchant  vessels  to  compare  and 
Bir  chronometers.  It  is  also  a  benefit  otherwise,  as  it  is  used  by 
Is,  jewelers,  chronometer  and  watch  repairers,  and  by  the  public 

ly. 

uonieters  are  rated  in  the  office  by  tiuie-signals  or  by  comparing 
andard  chronometer  which  is  kept  in  the  office.  This  benefit  to 
jtains  of  merchant  vessels  will  be  more  generally  taken  advan- 
as  it  becomes  more  generally  known.  Time-signals  and  time- 
ve  been  in  operation  since  May  last. 

assistance  received  from  masters  of  merchant  vessels  has  ex- 
my  expectations,  but  as  the  full  object  of  the  office  cannot  be 
lished  without  their  help,  it  is  necessary  to  enlist  their  interest 
vork. 

n  sufficient  data  have  been  collected,  so  pilot-charts  of  the  North 
can  be  published  and  distributed,  as  is  done  for  the  North  At- 
masters  of  merchant  vessels  can  then  see  additional  benefit  of 
Be  to  them,  and  will  take  greater  interest  in  making  reports  of 
oyages. 

office  has  a  good  field  for  getting  masters  of  vessels  to  keep 
>logical  journals,  but  tbey  are  unwilling  to  buy  thermometers, 
leutly  many  journals  are  sent  in  without  complete  data  on  tem- 
■es.  If  sufficient  uioney  could  be  appropriated  for  the.  purchase 
mometers  for  masters  of  vessels  who  keep  meteorological  jour- 
r  the  Hydrograpbic  Office,  tbe  efficiency  of  tbe  office  in  this  par- 
would  be  considerably  advanced. 
ectfuUy  submitted. 

J.  B.  MILTON, 
Lieutenant^  U.  8.  Navp. 
kuder  J.  E.  Bartlett,  U.  S.  N., 

Hydrographer. 


y 


Ho.  8.— BUREAU  OF  STEAM  EHGINEEBIHO. 


Navy  Department, 
Bureau  of  Steam  Enginebbing, 

Wa^hingtoUj  October  15, 1885. 

Sir  :  In  obedience  to  your  order  of  September  23, 1  have  the  honor 
to  submit  to  the  Department  the  annual  report  of  this  Bureau  for  the 
past  year,  together  with  the  estimates  for  the  fiscal  year  1886-W. 

• 
APPROPRIATION,  STEAM  MACHINERY,  1885. 

Amount  appropriated  for  temporary  provision  for  six  months  endingr  De- 
cember 31, 1884,  act  approved  July  7,  1884 1500,000  00 

Additional  appropriation  for  fiscal  year  ending  June  30, 1885,  act  approved 
January  30,  1885 880,000  00 

^'And  the  unexpended  balance  of  the  appropriation  of  $1,000,000,  made  by 
the  act  approved  March  3,  1883,  for  eiif^ines  and  machinery  for  the 
double-turreted  iron-clads  be,  and  the  same  is  herebj^,  reappropriated 
and  made  available  duriag  the  last  half  of  the  year  ending  Jane  30,18^," 
act  approved  January  30,  1885 140,000  00 

Total  for  fiscal  year  1884-'&5 920,000  00 

EXPENDED  TO  OCTOBER  15,  1885. 

For  labor  in  navy-yards  and  stations,  in  constructing  new 

engines,  boilers,  and  their  dependencies;   repairing  old 

boilers,  machinery,  dec,  and  fitting  vessels  for  sea  service; 

preservation  of  tools,  handling  and  preservation  of  mate- 

riaU  and  stores $563,057  dO 

For  ])urchn8e  of  materials,  stores,  machine-tools,  freights,  and 

incidental  expenses 215, 290  90 

For  payments  on  foreign  stations,  for  repairs,  materials,  &^.      73,882  21 

Total 852,230  71 

Less  repayments  by  transfers  in  the  adjustments  of  appropri- 
ations          4,320  25 

Total  expenditure 847,910  46 

Balance  on  hand 79,089  54 

The  larger  portion  of  this  balance  of  $72,089.54,  however,  is  covered 
by  obligations  of  the  Bureau  for  purchases,  &c.,  at  home  and  abroad, 
the  vouchers  for  which  have  not  yet'  een  received  or  the  aoooonts  not 
yet  settled. 
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APPROPRIATION,   MACHINERY,   DOUBLE-TURRETBD    MONITORS. 

nouut  appropriated  for  engiDes  and  machinery  for  the  doable-tar- 

reted  iron-clads,  act  approved  March  3,  1883 $1,000,000  00 

cpeuded  to  October  15,  1885,  under  contracts  dated  June 

16,  1883 : 

For  the  Pnritau $402,147  23 

For  the  Terror 156,534  30 

For  th*- Aiiiiihitnie 104,356  14 

Total 663,037  67 

he  unexpended   balance  of  this  appropriation  reappro- 
priated  and  made  available  dnring  the  last  half  of  the 
year  ending  Jane  liO,  1885,  under  the  appropriation,  steam 

machinery,  1885,  act  approved  January  30,  1885 140, 000  00 

803.037  67 

Balance  on  hand 196,962  33 

1)6  balances  yet  due  under  the  contracts  for  the  comple- 
tion of  engines,  &c.,  fo;r  these  iron-clads  are — 

On  the  Puritan 26,327  00 

OntheTerror 52,178  02 

On  the  Amphitrite 104,356  18 

182, 861  20 

Balance 14,101  13 

This  balance  of  $14,101.13,  however,  will  be  required  to  pay  for  cost 
f  steam  trials  and  extras  to  contract  of  tbe  above-named  monitors. 

APPROPRIATIONS  FOR  STBEL  CRUISERS. 

Appropriation  of  $1,300,000,  act  approved  March  3,  1883. 

*awn  out  by  Bureau  of  Steam  Engineering  for  the  machinery  of  the 

steel  cruisers $386,748  00 

►propriated,  act  approved  July  7,  1884,  for  steel  cruisers'  machinery..       620,000  00 

►propriated,  act  approved  March  3,  1885  (deficiency),  for  completing 

lew  naval  cruisers  and  dispatch  boat  (machinery) 86,983  57 

Total  appropriated  (machinery) 1,093,731  57 

EXPENDED  TO   OCTOBER   15,    1885. 

On  the  Atlanta. 

y  iiients  made  on  contract $212, 310  00 

yinents  for  extras  to  contract  ..":^ 3,246  23 

ynient  for  **  civilian  expert" 421  00 

jrments  for  draftsmen,  writer,  &c 1, 317  00 

Total 217,294  23 

On  the  Boston, 

jrinents  made  on  contract $213, 030  00 

y-rrn^nts  for  extras  to  contract 3,264  23 

j-nient  for  Herreshoflf  launch 2,221  67 

yni«"ut  for  '*  civilian  expert  " 421  00 

yments  for  draftsmen,  writer,  &c 910  00 

Total 219,846  90 

On  the  Chicago. 

fmentB  made  on  contract $206, 420  00 

^ments  for  extras  to  contract 3,  31H  36 

fment  for  **  civilian  expert" 589  50 

fments  for  draftsmen,  writer,  &c 1,148  00 

Total 211,475  86 
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On  th§  Dolphin, 

Payments  made  on  contract ^..  $122,760  00 

Payments  for  extras  to  contract 7,060  15 

Payments  for  **  civilian  exp«rt  " 2,4^  12 

Payments  for  draftsmen,  writer,  &c 208  00 


Total 132  458  27 


Total  payments $781,073 


Balance  on  hand 

AMOUNTS  TO  PAY  BALANCES  ON   EXISTING  CONTRACTS. 

Balance  dne  on  Atlanta $23,990  00 

Balance  due  on  Boston 23,270  00 

Balance,  due  on  Chicago 13:i,080  00 

Balance  dne  on  Dolphin 13,640  00 


312,656  31 


Total  dne  (machinery) 


193, 


Balance , 


118.676  0 

It  is  expected  that  this  balance  ($118,676.31)  will  be  required  to  pv 
cost  of  steam  trials,  extras,  "  civilian  experts,''  drauglitsmeu,  writ^ 
watchmen,  &c.,  on  the  machinery  of  said  steel  cruisers. 

GENEEAL  OPERATIONS  OP   THE  BUREAU. 

The  following  table  will  exhibit  the  character  and  cost,  in  laboi 
mnterials,  of  the  work  done  under  cognizance  of  this  Bureau  for 
cal  year  ending  June  30, 1885,  upon  the  machiner}^  boilerR,  &c,  wiv 
outtits,  store^i,  &c.,  of  naval  vessels,  and  the  expenditures  for  mainte- 
nance, &c.,  at  the  several  navy-yards  and  stations :    • 


Name  of  vesiiel. 


Rate. 


!   £D}!iDeA, 
boilers,  and 
:  machiuory. 


stores  and 
outfits. 


Adams Third 


Aiax Trou-olad  . . . 

Alarm Torpedo  ram 

Alert  Third  

Alert Fourth 


Alliance. 


Thinl. 


Amphitrite Iron-clad 


Atlanta    Steel  cruiser. 

Bear '  Fourth 


Hostou Steel  cruiHer . 

Brooklyn Second 

Comanche Iron-dad.... 

Canandaignu Second 

Catalpa  .: Tu)L 

Chicago Steel  cruiser. 

Cohassct Tug 

Colorado First 

Constituion  ...  Third 

Despatch  Fouith 

Dolphin St<*«d  cruiser . 

Emerald Tug 


$55.  264  45 

21  65 
637  88 

46  26 
919  59 

23,0J7  81 

69,  570  76 

4,997  70 
912  02 

4, 733  70 

1.3, 149  50 

40  80 

33  66 

2,751  55 

1,796  21 


$1,243  16  , 
217  88 
127  67 
680  14 

2,  932  74 


Enterprise Third. 

Eksox do 

Foitune Tug  ., 

Frankliu First  . 

Galena Thini 


Hartford Second 

Intrepid :  Tori'edo  ram . 


23  86 

50  26 

o,  973  53 

3,  373  34 
321  00 

27  58 

6, 100  76 

9,4.38  06 

616  5K 

1,368  11 

4,  633  04 
1,273  21 


884  88  1 

' 1 

I 

439  91  1 

3  72 

1,731  24 

Total. 


$55, 264  45 


1. 264  81 
855  76 
173  83 

1, 599  73 

25,980  55 

69, 670  76 

4. 997  70 
012  02 

4,  733  70 
14, 034  38 
40  80 
33  66  i 
3, 101  46  I 
1,796  21  ; 
3  72  i 
23  86  I 
50  26  ! 
7. 704  77  , 
3,  373  34  ! 


Bemarka. 


NewboUen  oompleCed,  MV 

crank-shaftw  ana  atemeir 

Stan  furnished. 
Care  and  presemUioB. 

Do. 
In  aervioe. 
tireely     Kelief    ZxpttUm 

ship. 
BniUling  new  boiler  tmi  vr 

paira. 
rndar  oontimot  for 


839  55  I 

1,431  87  j 

6  40  ! 

1,  BV!  93  ; 

823  37  I 

322  41  i 


Iroqnois Third. 


90  11        1, 197  65 


321  00 

867  13 
7,622  63 
9.444  46 
1, 974  51 
2. 191  48 

4,  956  35 
1,273  21 

1,287  76 


ery. 
Extras  to  contmet. 
Greely    Relief     ExpeiUiM 

ship. 
Extras  to  contract. 
ExtenslvA  repair*  mada 
Care  and  preeerratioo. 

Do. 
Slight  repairs. 
Extras  to  contract. 
In  service. 

Care  and  preservatloii. 
Ileating  apparatns. 
Repairs  made.    In  serriMb 
Extras  to  contract. 
Slight  I  epairs  made. 

ice. 
In  service. 

General  repairs  being : 

Putting  in  new  boilers. 
Receiving  ship  Norfolk,  Ts. 
Slight  repairs  made   " 

ice. 

Repairs  made.    In 

Changes  bdng  aiada  fm  m- 

gines. 
Inserrica. 
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Swond  

lT™.tl.d 

cbiuiTj-  niBde. 

P 

SlfJSrapalr, 

•iff.:::. 

"LOM  34 ■ 



iifSS 

newboiton. 

■■Sii 

1.093  92 
16,S30>6 

138  90 
245  89 

^nmadaud 

wptMofnr- 

.   Iroii.riitd  .. 
.   Tng. ...'.'.'. 

'"ThlrdV.!"!! 


.    FonMh  .... 


.,  Hrat ... 
.   Tbltd.. 


.'  In>n.clitd 1 

.    Third _...| 


5ifJ  i ! 

779  44 
3,483  02 

18,171  94  1 
38,971  75 

1,616  18 
6,762  67 

2,932  23 

81,061  70 

243  40 

6.935  97 

109  54  1 

963  28 

'48S07 

2197 ; 

2  25 

10, 788  12  ■ 

46, 734  32  I 

104, 356  20  I 

616  94  ' 

6, 475  55  I 


Oreely  Relief  el 
Bepa  rn  made 


Csro  and  preaerratlai]. 
Boilert  pnt  In. 
I  rieneral  repair*  made. 


.1  839,224  88     107,21 
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Expenditures   at  navy-yardB  and  stations  not  included  in  the  amount  expended  on  natal 

vessels. 


N^.V-y*"!'-  ex^'««.       uHlSS*..         T»«-- 


Portsniontli,  X.  H $23,737  44  $4,207  71  $27.»451J 

BoBtoii,  MnHH 10,68683    10,53883 

Brookhn.X.Y 44.424  73  39,83346  84.25811 

League  iHland,  Pa 6,417  72  2,07567  9,38331 

Waahington,  D.  C 17,43618  26,504  32  43.»M» 

Norfolk,  V« 67,947  90  7,010  26  64,96816 

PeUBatola.  Fla 4,203  81  160  13  4,36IM 

Mare  Islaud,  Cal 76,758  67  6.672  91  83,43lSi 

New  Loudon.  Coun '          916  12; 91611 

KeyW.Ht.  Fla 2,830  96  2.323  63  4,654  51 

Foreign  HtatiouH ;      1.153  62  1.1536 

Total... 244,71036  90,84171  835,55217 


PRESENT   CONDITION   OF  MACHINERY  OF  NAVAL   VESSELS,  WITH  THB 

WORK  REQUIRED   ON  EACH. 

The  follow i  11  fi^  will  show  the  present  condition  and  the  work  required 
to  be  done  to  the  machinery  of  naval  vessels  to  fit  tbem  for  efficient  sea 
8ei'vi(!e,  or  to  keej)  them  on  such  duty  during  the  next  fiscal  year,  ac- 
cording to  latest  reports,  with  an  approximate  estimate  of  the  cost  of 
the  same : 

Adamn  (3d  rate). — In  service.    In  good  condition. 

Ajax  (iron  clad). — In  good  state  of  i)reservation.  Would  have  to  be 
repaired  with  new  boilers  for  sea  service.     ($40,000.) 

Alarm  (torpedo  ram). — In  fair  condition. 

Alert  (3d  rfite). — In  service.     In  fair  condition. 

Alliance  (3d  rate). — General  overhauling  and  repairs,  with  new  boil- 
ers, commenced  at  the  Norfolk  navy-yard.     ($38,000.) 

Brooklyn  (2d  rate). — Thorough  overhauling  and  repairs  just  completed 
at  the  New  York  navy-yard. 

Camanche  (ironclad). — Well  preserved.  Gould  be  made  ready  for  sea 
service  at  small  cost.     ($2,000.) 

CanonkuH  (iron-clad). — Would  have  to  be  repaired  with  new  boilers 
for  sea  service.     ($40,000.) 

Catalpa  (tug). — In  service.    Ordinary  repairs.     ($2,000.) 

Catskill  (iron-clad). — Well  preserved.  Gould  be  made  ready  for  sea 
service  at  small  cost.    ($2,000.) 

Coha^iset  (tug). — In  service.    In  good  condition. 

Despatch  (4th  rate). — In  service.  In  fair  condition.  Will  require  re- 
pairs incident  to  service.     ($5,000.) 

Enterprise  (3d  rate). — lieturning  from  full  cruise.  Will  shortly  require 
general  overhauling  and  repairs.     ($10,000.) 

Essex  (3d  rate). — Undergoing  thorough  overhauling  and  repair  at  tbid 
New  York  navy  yard.     ($20,000.) 

Fortune  (tug). — Repairs,  with  new  boilers,  nearly  completed  at  the 
Norfolk  navy  yard. 

Franklin  (1st  rate). — In  service  as  receiving-ship,  Norfolk  navy -yard* 
If  fitted  for  sea  would  require  new  boilers  (on  hand)  to  be  pot  m,  and 
machinery  thoroughly  overhauled  and  repaired.  To  fit  for  sea  aervioe, 
$30,000. 

Oalena  (3d  rate). — Undergoing  general  repairs  at  Portsmouth  navy- 
yard.  ($4,800.)  Will  probably  require,  during  the  next  fiscal  yew, 
new  boilers.    ($65,000.) 
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'ord  (2d  rate). — In  service.    Will  soon  require  thorough  over- 
and  repair,  with  new  boilers.    ($75,000.) 

oid  (torpedo  ram). — Requires  to  have  completed  certain  desig- 
Iterationa  to  fit  her  for  a  gunboat.     ($8,000.) 
ois  (3d  rate). — In  service.    In  fair  condition.    Will  require  re- 
cident  to  service.    ($10,000.) 
(ironclad). — Well  preserved.     To  prepare  for   sea  service, 

ta  (3d  rate). — Returning  from  full  cruise.    Will  require  general 

iling  and  repair.    ($20,000.) 

arge  (3d  rate). — In  service.    Will  shortly  require  general  over- 

and  repair,  with  new  boilers.    ($65,00»>.) 

\tcanna  (2d  rate). — If  ordered  for  sea  service  would  require  new 
md  thorough  overhauling  and  repair.     ($75,000.) 
inter  (2d  rate). — In  service.    In  fair  condition.    Repairs  incident 
ce.     ($10,000.) 
h  (iron-clad). — ^In  fair  state  of  preservation.    To  make  ready  for 

$3,000. 
n  (tug). — In  service.    Repairs  incident  to  continuous  service^ 

m  (3d  rate). — In  service.    In  good  condition. 

pac  (iron-clad). — In  good  state  of  preservation.    To  fit  tor  serv- 

)00. 

attan  (ironclad). — In  fair  state  of  preservation.    To  fit  for  serv- 

4,000.) 

oicer  (tug). — In  service.    In  good  condition. 

gan    (4th   rate). — In    service.      Repairs    incident   to    service. 

) 

;Hota  (Lst  rate). — In  service   as  gunnery  training-ship.     If  or- 

[>r  regular  sea  service  would  require  e'xtensive  repairs  and  new 

($75,000.) 

»rtn  (3(1  rate). — In  service.     In  good  condition. 

2acy  (3d  rate). — In  service.     In  good  condition.     Repairs  inci- 

service.     ($5,000.) 

juk  (iron-clad). — In  good  condition.     To  fit  for  service.     ($2,000.) 

)rey  (tug). — In  service.     Repairs  incident  to  continuous  service. 

) 

nt  (iron  clad). — Well  preserved.    To  fit  for  service.     ($2,000.) 

tcket  (iron-clad). — In  good  condition.    To  fit  for  service.    ($2,000.) 
t  (tug). — In  service.     Repairs  incident  to  service.     ($1,000). 
York  (1st  rate). — Requires  new  machinery  and  new  boilers  (now 
I)  to  be  erected  on  board  the  vessel  at  the  New  York  navy- 
;$60,000.) 

(tug). — In  service.     In  good  condition. 

e  (3d  rate). — In  service.     Will  require  shortly  general  overhaul- 
repair,  with  new  crank  shaft.     ($15,000.) 
a  (2d  rate). — In  service.     In  good  condition. 
56  (3d  rate). — In  service.     In  good  condition. 
(4th  rate). — In  service.     Will  shortly  require  general  overhaul- 
repair,  with  new  boilers.     ($28,000.) 

p  (iron-clad). — In  good  condition.     In  service  at  the  United 
!iaval  Academy.     Small  repairs.     ($2,000.) 
^la  (2d  rate). — In  service.     In  good  condition. 
[4th  rate). — In  service.     In  good  condition.. 

(2d  rate). — In  service.     Boilers   in    bad    condition.     Re- 
rough  overhauling  and  repairs,  with  new  boilers  (material  on 
),000.) 
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Quinnehaug  (3d  rate). — lu  service.  During  the  next  fiscal  year  will 
require  to  be  thoroughly  overhauled  and  repaired,  with  new  boilers. 
($75,000.) 

Ranger  (3d  rate). — In  service.  In  good  condition.  Repairs  incident 
to  continuous  service.     ($10,000.) 

Rescue  (lug). — In  service.     Small  repairs  required.     ($500.) 

Richmond  (2d  rate). — Undergoing  general  overhauling  and  repairs. 
Now  having  new  boilers  put  in  at  the  New  York  navy-j^ard.    ($35,000.) 

RocTxCt  (tug). — In  service.     In  good  condition. 

Saufjus  (iron-clad).  If  ordered  for  sea  service  would  require  to  have 
macliinery  repaired,  and  new  boilers.     ($40,000.) 

Shenandoah  (2d  raU^). — In  service.  In  fair  condition.  Will  shortly  re- 
quire thorough  overhauling  and  repair,  and  new  boilers.     ($75,000.) 

Speedwell  (tug). — In  service.  In  good  condition.  Repairs  incident 
to  continuous  service.     ($2,000.) 

Sinndish  (tug). — In  service.     In  good  condition. 

Swatara  (3d  rate). — In  service.  Will  soon  have  to  be  thoroughly  over- 
hauled and  repaired,  and  new  boilers  (on  hand)  put  in.     ($20,000.) 

Tallapoosa  (4th  rate). — Has  been  thoroughly  repaired  since  being 
sunk,  and  is  ready  for  sefvice. 

Tenyiessee  (Ist  rate). — In  service.  To  thoroughly  fit  for  eflScient  sea 
service  would  require  extensive  repairs,  with  new  boilers.     ($85,000.) 

Trenton  (2d  rate). — In  service.  Repairs  incident  to  continaous  serv- 
ice.    ($16,000.) 

Triana  (tug). — Requires  thorough  repair  and  new  boilers.     ($15,000.) 

VandaUa  (2d  rate). — Thorough  overhauling  and  repairs,  with  new 
boilers,  nearly  comjdeted  at  the  Portsmouth  navy -yard. 

Wabash  (1st  late). — In  service  as  receiving  ship,  Boston  navy-yard. 
If  ordered  for  sea  service,  would  have  to  be  tlioroughl}'  overhauled  and 
repaired,  with  new  boilers.     ($50,000.) 

Wyandotte  (iron-clad). — Ready  for  service. 

Yantic  (3d  rate). — In  service.  Requires  thorough  overhauling  and 
repairs.     ($8,000.) 

DOUBLE-TURRETEft  MONITORS. 

Amphitrite  (3d  rate). — Under  contract  with  the  Harlan  and  HolliDgs- 
worth  Company.  Will  require  about  seven  months  to  complete,  work- 
ing full  force. 

Miantonomoh  (3d  rate). — Engines,  &c.,  in  good  condition.  B^quires 
to  have  turret  machinery  (just  comi)leted  at  the  Washington  navy-yard) 
put  in.     ($5,000.) 

Monadnock  (3d  rate). — Boilers  com])leted,  and  at  the  Mare  Island 
navy -yard,  waiting  appropriation  to  build  engines,  put  in  boilers,  and 
fit  for  sea  service.     ($210,000.) 

Puritan  (3d  rate). — Under  cx)ntract  with  John  Roach.  Engines,  &c, 
completed  and  ready  for  service.  Drainage  and  ventilating  system 
nearly  comi)leted. 

Terror  (3d  rate). — Under  contract  with  Wm.  Cramp  &  Sons.  Will 
require  about  four  months  to  complete,  working  full  force. 

NAVY-YARDS. 

As  no  significant  alterations  have  been  made  in  the  steam-engineer- 
ing i)lant  of  the  several  navy -yards,  or  any  considerable  additions  toit 
during  the  past  year,  little  need  be  said  here  in  relation  toit  more  thaao 
to  refer  to  the  recommendations  of  previous  reports  of  the  Bureau  and 
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of  the  late  Commission  on  Xavy-Yards,  particularly  regarding  the  ne- 
cessity for  a  new  boiler-sboi)  at  the  New  York  navy-yard,  the  building 
of  which  is  most  earnestly  urged. 

This  Bureau  has  yielded  a  large  portion  of  its  shop  area  and  tools  at 
the  Washington  navy-yard  for  ordnance  purposes,  and  also  afforded 
facilities  for  same  purposes  at  the  Boston  navy-yard. 

The  floating  derrick,  referred  to  in  my  last  report,  was,  on  examina- 
tion, found  to  be  so  thorouglily  defective  in  all  its  parts  that  it  was  de- 
cided to  build  a  new  one  entire,  of  steel ;  and  a  contract  has  been  en- 
tered into  with  the  Pusey  and  Jones  Company,  of  Wilmington,  Del., 
for  its  construction.  When  completed  it  will  be  a  most  useful  append- 
age to  the  New  York  navy  yard  for  handling  heavy  weights. 

The  following  is  a  schedule  of  the  bids  for  building  this  floating  der- 
rick, under  advertisement  dated  May  19, 1885  : 

Jacob  A.  Cole,  Brooklyn,  N.  Y $74,440 

•  The  Pusey  and  Jones  Company,  Wilmington,  Del 60, 680 

The  Harlan  and  Hollingsworth  Company,  Wilmington,  Del 92,000 

John  H.  Dialogue,  Camden,  N.  J 66,286 

ESTIMATES   OF   APPROPRIATIONS.  -.  ••  '^'^ 

I  have  the  honor  to  submit  herewith  the  annual  estimates  of  this 
Bureau  for  the  fiscal  year  ending  June  30,  1887. 

The  estimate  for  steaminachiner^'  has  been  given  more  in  detail  than 
heretofore;  and  that  for  civil  establishment  specifically  estimates  for 
the  civilian  employes  in  the  steam-engineering  department  of  the  sev- 
eral navy-yards,  other  than  those  employed  as  ordinary  mechanics  and 
workingmen,  and  exhibits  the  amounts  paid  to  such  employes  during 
the  fiscal  year  ending  June  30,  1885,  as  required  by  section  3  (naval 
appropriation)  act  of  Congress  approved  January  30,  1885. 
V^ery  respectfully, 

CHAS.  H.  LORING, 

Chief  of  Bureau. 

lion.  William  C.  Whitney, 

Secretary  of  the  Navy, 


Contract  awarded  June  24,  IHbo. 


166 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1887, 5f 

the  Bure/iu  of  Steam- Engineering^  Navy  Department. 


Greneral  object  of  expenditure,  and  explanations. 


s 

'    2 

'  a 

eS 

!   -o 

flB 

a 


SALARIED. 

Chief  clerk  (March  3. 1885.  23  R.  S.,  p.  70,  sec.  416;  p.  415,  sec.  1) 

Chief  drauf^htsuian  (same  acts) 

Assistant  draui;htsman  (same  aets^ , 

Two  clerks  of  class  two  (same  acts) , 

One  clerk  of  class  one  (same  acts) 

One  assistant  draugfhtsman  

One  assistant  messenger  (March  3,  1885) , 

Two  Jaborers  (same  acts) 


Note. — Anticipating:  work  in  tlic  dniughting-room  of  the  Bureau  on 
designs  for  machinery  of  the  new-cruisers,  it  is  respectfully  submitted 
that  there  should  be  appropriated  for — 
One  assistant  draughtt^nmn $1,200  00 

Without  this  there  can  be  no  lawful  increase  of  the  present  civilian 
employ6s  in  the  draughting-room. 

STEAM-MACHINERY. 

For  completion  and  repairs  of  ma«.'hinery  and  boilers  of  naval  vessels, 
including  cost  of  new  boilers,  steam-steerers,  steam-capstans,  steam- 
windla.sses.  &c.  (act  approved  March  3,  1885) 

For  preservation  of,  and  small  repairs  to,  machinery  and  boilers  in  ves- 
sels in  ordinary,  receiving  and  trnining  vessels,  repair  atid  care  of 
machinery  of  yard  tugs  and  launches,  <fec.  (act  approved  March  3, 1885).. 

For  purchase,  handling,  and  preservation  of  all  materials  and  stores 
(act approved  March:},  1885) 

For  purcliasc,  fitting.  an<l  repair  and  preservation  of  machinery  and 
tools  in  the  navy-yards  and  stations,  running  yard  engines,  «S:c.  (act 
approved  March  3,  1885) 

For  nicidental  expenses  for  naval  vessels,  yards,  and  the  Bureau  ;  such 
as  foreign  postage,  telegrams,  advertising,  freight,  photographing, 
books,  stationery,  and  instruments  (act  approved  March  3, 1885) 


V' 


^ 


a|i3S. 


840  000  00 


CONTINOKNT. 


Draughting  materials,  instruments,  &c.,  for  the  draughting-room  (March 
3,  1H85) 


INCREASE  OF  TIIK  NAVY   STEAM-MACHINERY. 


$1,800  00 

2,250  00 
1,400  00 
2.800  00 
1,200  00 
1,000  00 
720  00 
1,320  00 

12,490  00 


450,000  00 

I 
•       ( 

40,000  00  . 

200,000  00  . 

I 
I 

125,000  00  i 
I 
I 
25,000  00 


500  00 


For  steam-miu'hincry  of  new  ve^.sels,  types  and  dimensions  to  be  de- 
termined hereafter  ^submitted) 3,750,000  00 

For  completion  and  creetiou  of  engines,  &c.,  connect  with  boilers, and  ■ 
make  ren<ly  for  sea  service  in   I'.  S.  ironclad  Monadnock,  at  Mare 
Island,  Cal.,  navy-vard  (submitted) 206,000  00 


©55-1 

a«ss- 

< 


112,19000 


900, 000  » 


1.000(10 


CIVIL  KSTABLIHUMEXT. 


Navy-yard,  Portsmouth.  N.  II.  (March  3,  1885): 

One  clerk  to  department,  per  annum $1,200  00 

One  storeelerk.  per  anninn 1,000  00 

One  assistant  draughtsnum,  per  annum 1,000  00 

One  messenger,  per  annum 550  00 


Navy-ynrd,  Boston.  Mass.  (March  3,  1HH.5): 
One  clerk  to  <lepartn»ent,  i>er  annmn... 


1,200  00 


Navy-yard.  Bnuiklyn.  N.  Y.  (Mar«'h  3,  1885): 

One  clerk  to  dei)art!nent,  peraimum 1,400  00 

One  store  clerk,  per  annimi  1,200  00 

Onedranght.Mnuin.  per  annum 1,500  00 

One  writer,  per  annum 1,000  00 

One  receiver  and  weigher,  per  annum 1,000  OO 

Two  ines.senger8  ($CO(J  each) 1,200  00 


3,850  00 
1,200  00 


7,300  00 


8.T08W 
1, 199  97 


7. 
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SMimaUa  of  appropriaiioni  required  for  the  aervice  of  tfie  jiteal  year,  die. — Coatinned. 

OeDcml  otdeal  of  expenditure,  and  uplaiiHtlona 


1    S^o-o*         SbEbS 


CIVIL  ■BTABLUHKENT~-OOMInUCd. 

NiTy-yard,  L«»«ue  Island,  Pa.  [Msrob  3,1«8S): 

Onf  clerk  to  depuMmenl,  petannum  

Navy. yard,  Wuhlngton.  D.  G.  IMarch  3,  ISB): 


1.  Norfolk.  Va.  (March  3.  IgSB): 


9.400  00'  1,426U 

lare  lalaiid,  Cal.  (March  3.  I88CI); 


31.317  29  20,SI9« 

Note.— The  loUl  amount  approprlsled  for  olvll  e»tal)1ishiueni,  for 
HxslyvarendinK  Junean.  ISM,  waallO.OW.    From  (his  appropriation  I 

b4n  ^id.%h?lf  nl^olroui^ra  enifmcVatedllb^v'^havrt^^nH*^^  are  : 
now  paid  froria  approprlAlinn  *'iitflani-inftchlnory."  but  are  hereby  hp«-  I 
d flcnl I y  estimated  for  under  ^'eitfil  es1al>]lAhment/'  in  adcordani.<«  with  | 


No.  9.— BUREAU  OF  PROVISIONS  AND  CLOTHING. 


Statement  of  appropriations  for ^  and  operations  of^  the  Bureau  of  Provisions  and  Clothing  ftfr 

the  fiscal  year  ended  June  30,  1886. 

PROVISIONS. 

Amount  expended  by  pay  officers  abroad : 

For  commuted  rations  to  officers $77,  961  34 

For  commuted  rations  to  crews 313,  996  26 

For  commuted  rations  to  marines 27, 769  80 

For  provisions  purchased  (including  water) 330,470  49 

For  freight,  labor,  and  expenses  of  storehouses _  7, 437  84 

$767,635  73 

Amount  of  commuted  rations  stopped  on  account  of  sick 

in  hospital  and  credited  to  the  hospital  fund 11,  986  69 

11, 988  » 

Amount  expended  by  Bureau: 

For  commuted  rations  to  officers 22,621  34 

For  commuted  rations  to  crews ^ --  4,608  06 

For  provisions  purchased  (including  water) 297,  631  36 

For  freight,  lal)or,  and  expenses  of  inspections 79,332  65 

404, 193  41 

1, 173, 815  83 

Amount  appropriated  for  the  year    ._ 1, 100,  000  00 

Deficiency,  overpayment  from  general  account  of  advances.        73,  815  83 

1,173, 815  g 

CLOTHING  FUND. 

Balance  on  hand  July  1,  1884 462,689  03 

Amount  transferred  from  general  account  of  advances  to 
the  clothing  fund  on  account  of  issues  on  board  ships 
during  the  tis<uil  years  1H83-'H 4  and  1884-'85 236,  095  31 

Amount  received* from  sales  of  clothing 39,  593  11 

Total  amount  received  under  clothing _ 738, 377  46 

Amount  transferred  from  the  clothing  fund  to  general  ac- 
count of  advances  on  account  of  purchases  by  pay  offi- 
cers abroad  during  the  fiscal  years  1883-^84  and  1884-'85_         11,  042  92 

Amount  exjHjnded  by  the  Bureau,  as  per  requisitions 164,640  31 

Total  amount  expended 175,683  23 

Balance  on  hand  July  1,  1885 562,694  22 

Amount  transferred  from  the  clothing  fund  to  geneml  ac- 
count of  advancers  on  account  of  purchases  by  pay  offi- 
cers abroad  during  the  fiscal  year  18H4-'8r> 11,  042  92 

Cost  of  clothing  issued  on  board  ships  during  the  fiscal 

year  188l-'sr) 205,098  77 

216, 141  69 

Cost  of  clothing  purchased  by  pay  officers  abroad  and  paid 
for  from  general  account  of  advances  during  the  fiscal 
year  lH84-'85 14,676  63 

Amount  transferred  from  general  account  of  advances  to 
the  clothing  fund,  on  account  of  issues  on  board  ships 
during  the  fiscal  year  1884-'8r> 167,356  90 

182,033  63 

Balance  due  the  clothing  fund  on  account  of  the 

fiscal  year  1884-'8r>__. 34,106  16 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       169 

SMALL  STORES  FUND. 

Balance  on  hand  Jnly  1, 1884 $160,  709  13 

Amount  transferred  from  general  account  of  advances  to  the 
small  stores  fund  on  account  of  issues  on  board  ships  dur- 
ing the  fiscal  years  1883-'84  and  1884-'85 78, 119  43 

Amount  received  from  sales  of  small  stores 3, 253  93 

Total  amount  received $242,082  49 

Amount  transferred  from  the  small  stores  fund  to  the  gen- 
eral account  of  advances  on  account  of  purchases  by 
pav  officers  abroad  during  the  fiscal  years  1883-'84  and 
1884-*85 8,189  15 

Amount  expended  by  the  Bureau,  as  per  requisitions 66,  982  89 

Total  amount  expended.. _ 75,172  04 

Balance  on  hand  July  1, 1885 _ 166,910  45 

Amount  transferred  from  the  small  stores  fund  to  general 
account  of  advances  on  account  of  purchases  by  pay  offi- 
cers abroad  during  the  fiscal  year  1884-'85 8, 189  15 

Cost  of  sma  "' s  issued  on  board  ships  during  the  fiscal 

year  1884- o. . 70,093  54 

78,  282  69 

Cost  of  small  stores  purchased  by  pay  officers  abroad  and 

paid  for  from  general  account  of  advances  during  the  fis-  , 

calyeiirl884-'85 .-. ..         14,389  07 

Amount  transferred  from  general  account  of  advances  to 
the  small  stores  fund  on  account  of  issues  on  board  ships 
during  the  fiscal  year  1884-'85 _ 53,702  29 

68,091  36 

Balance  due  the  small  stores  fund  on  account  of  the 

fiscal  year  1884-^85 10,191  33 

CONTrS'GENT. 

Amount  appropriated .-  35, 000  00 

Amoupt  expended  by  Bureau 26,884  71 

Amount  expended  by  pay  officers  abroad -..   6,  633  88 

.33,518  59 

Balance  unexpended 1,481  41 


CIVIL   ESTABLISHMENT. 

Amount  appropriated  .   _ 6,  000  00 

Amount  expended- 6,  000  00 


Statement  of  the  cost  of  stores  at  the  several  iiavy-yards  and  stations,  pertaining  to  the  Bureau 
of  Provisions  and  Clothing ^  on  hand  July  1,  1HH4;  received  and  expended  during  the  fiscal 
year  ended  June  30,  1885,  and  on  hand  June  30,  1885. 


Pruvisiona.       •Clothing.       Stuall  stores.  ,  Contiuf^eut. 


On  hand  July  1,  1884.. !  fl30,298  24  $593,559  16  $84, 104  67  $2r),800  6« 

RoccipU  fiscal  year  1884-*85 330,166  93  218,984  42  61,285  85  15,323  01 

On  hand  and  received !  460.465  17  812.543  58  145,390  52  41,12,^67 

Expended  fiscal  year  1884-'85 j  270,727  88  279,019  30  56,366  30  14.C>92  74 

On  hand  JuneaO,  188S ,  189,737  29  533,494  28  89,024  22  i        27,030  93 
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AmouDt  paid  by  the  Borean  to  employ^  other  than  isecbanics  and  laborers 
during  the  fiscal  year  ended  June  30,  1885,  for  the  expenses  of  the  inspec- 
tions of  provisions  and  clothing,  in  the  receipt  and  care  of  stores,  and  tor 
the  expenses  of  the  pay  officer  of  the  several  navy-yards,  from  the  appropri- 
ation ■'Civil  Establishment" - K,W' 

Appropriation  "  Provisions" 27. JS' 

33,  SM- 

Amount  paid  by  the  Barean  to  mechanics,  laborers,  and  others  daring  the 
fiscal  year  ended  June  30,  1885,  for  the  expenses  of  the  inspections  of  pro- 
visions and  clothing,  in  the  receipt  and  care  of  stores,  and  for  the  ezpenaw 
of  the  pay  offices  of  the  several  navy-yards,  from  the  appropriation      Pro- 


iii 

m 

m 

m 

< 

208,  sec 
Forwiar 

p.1ia».t 
For  mlHT 

11.208.  s 
For  mlar 


hrce  (July  23, 18M,  U  B.  B,.  ; 

two'tJuir'^isMi  iisi  a." 

>*  oaii'iiaiysi^'iMi'ii'a.  B.",'\ 


^rlMnrchS.  I8(S).... 


1  Ijno  marine*,  S,37n,2tK)  mlini 


piUl  and  cjvdlled  to  the 
For  water  tor  drliikiiiK  ai 


ivol  cadelA  and  757 

laOcenU 

Ibrfkinuineniind 

in.  at  30  HDtB 

nt  uf  aick  In  hot- 


ForlnlKir>ii>ilexpeniwiiufliiHjieMiuna(Miin'h3.  I!M5).... 

NOTK,— AinuunI  DpiiropHnleil  fiirlhcflKuil 

narims. SI.IOO.OW 

Balaiirooiiliniiri  Jiilyl.INKI init.o2U  2H 

IndeliledncHHOulHtaKdlnRaKHliwI 

*Bldl«lu»«Jiilyl,  IMS |g|(.Eail<ff 

Amoniil  ovcnwlil.  wroiiiit 


-|  1,Z3I.82S00      1. 


iinilwT'i)f  men  and  bo™  r 
-iifoniivmniid  iimrinH  ! 


imhi-riifoniivmi 


tulhc  BURHi;  which  »i(iinalp.gl.lXI..'l£.'(,  In  larxtr  1 
tbaii  the  whulF  ainniuit  aii|>riniriHtfil  bir  (hctiirn-nt  year,  i 
The  nmountn  iwkpd  fiir  Tor  duminiilBllun  of  rallona  of  . 
airk  ill  hn>pllnl.  for  water,  and  IV>r  iBlior  ami  cxpenwH  of  ' 
1napprtioi]a,arB  Tmivd  on  thr  cjr]viidllur<'  fkirthe  previous 
ymr:  diiluvtlnsftH.OIilKVuni  thv  Intlvr.  which  in  added  U>  ■ 
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-»  of  appropriationi  required  for  Ihe  gerviix  of  IA«  fiaetU  year,  die. — Continned. 


0   "§3 


p8 


I  object  Of  EipenditDrc.  and  eiplnnali 


Pi  iiiaJ. 

pill    Ills  I  II Hi 


)nj|iriat«d  wa'  tnnwl  tlip  Burmui   Is  not  in-  , 


:r.  tcleitmas.  eiprean  uliArges.  lolla.  ferrl- 

BI|>pns«<  not  enuniemled  (Mareli  3.  ISai)  ,'.. 
aunt   it|i|>rDiiiiat«d    for  t\aaii  year   1883, 

d  Julyl.lSffi »6,5M12 


Ihe'yeartNSI  the  wim  of  nytcar^oiil  ^Ube  I 
»i  of  UO.uno  for  IbM  yosr.  To  theseeipendi- 
In-  milled  the  freight  on  provthions,  liereWore 

now  chaTKrable  la  the  appropriation  '"  eon-  ; 


lrrinp.yol 


(erin  psr  olHce.  Mr  annum 

4teiiser  to  pay  ome«,|>er<U«fm$2.riU .,.,..,, 

terin  iniqiection,  iwr  annum 

tsentcer  In  Iniipeellun,  per  illeni  tlM. 

wtven  In  iinpeetion.  prr  iliem  » 

iiibint  rreclver  in  ItiHpevilun.  i>er<liein  $3 

rfuliieii  in  iiupHtlon.  per  ilieni  ^.16.... 
tendenl  cofTee  and  HpJee  iiiiLK  In^jiectlo 

ker,  iiifipKtIon.perdtein  S3... <-—,,,.- 

..aiMcr.  perdlem  e.50 

lender,  prnllem  (3.26 
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Estimates  af  appropriations  required  for  the  service  of  the  fiscal  year^  <tc. — Continue 


General  object  of  expenditure,  and  explanations. 


cg-go 

sllii. 


& 


D.— Civil  e8tabli8ument,  bureau  op  provisions  and 
CLOTHING — Continued. 

Navy-yard,  Mare  Island,  Cal. : 

One  writer  in  pay  office,  per  annum 

One  writer  in  inspection,  per  annum 


$1,017  25  I 
1,017  25  I 


Naval  clothing:  factory,  New  York: 

One  cutter,  per  annum 

One  machine  operator,  per  diem  ^.50. 

One  writer,  per  diem  $3.25 

Two  laborers,  each  per  diem  $2.26 


Note.— The  $6,000  appropriated  under  "civil  establish- 
ment" for  the  fiscal  year'1885  was  paid  to  the  writers  in 
the  pay  offices  of  tlie  yards  at  lioston.  New  York,  Wash- 
ington, and  Norfolk,  and  for  a  portion  of  the  year  to  the 
writers  in  the  inspections  of  provisions  and  clothing:  at 
the  yards  at  Boston  and  New  York ;  and  the  amount  ap- 
propriated for  the  current  fiscal  year,  $6,000,  will  be  ex- 
pended for  the  same  purix>se. 

All  of  the  positions  "other  than  mechanics  and  labor- 
ers," for  which  estimates  are  submitted,  are  now  filled, 
except  the  firemen  at  the  navy-yards,  Portsmouth  and 
Boston,  who  are  employed  only  when  fires  are  necessary, 
and  the  telephone  operaiibr  at  the  navy-yard .WashinRton, 
who  is  paid  by  this  Hureau  for  a  portion  of  the  year  only, 
and  the  employes  are  paid  from  the  appropriation  "Pro- 
visions," except  the  writers  referred  to  al)ove. 

The  amount  pai<l  to  these  eniploy^H  from  the  appropri- 
ation "  Provisions,"  for  the  fiscal  year  1885.  for  the  number 
of  dayH  only  actually  employed  was  827,520.72. 

This  c-stiiiiate  in  for  an  annual  salary  for  the  writers, 
and  for  a  per  diem  for  313  days  for  the  remaining;  force; 
and  is  made  in  accordance  with  seelion  3  of  the  act  of  Con- 
gress No.  19,  approved  January  30,  1885, 


Ss 


c  o 


u  - 


C  C^ 

S  *•§ 


C 

a. 


iZi 


12,034  50 


1,800  00 
1,096  50 
1,017  25 
1,414  76 

84,652  92 
5,327  51 

39,960  43 

*  Previous  estimates  <lid  not  embrace  this  number  of  clerks  in  civil  establishment 

Schedule  of  proposals  for  fresh  provisions,  navy  bread,  baking,  and  water  received  durit 
fiscal  year  endiiKj  June  .'{0,  1884,  the  supplies  to  be  delivered  during  the  fiscal  year  1884- 


Name. 


;  Where  to  be  delivered. 


James  E.  Cliase* Portsmouth,  N.  H. 

B.  F.  Murid^e ; do 

John  Holland do 

J.  W.  Ho!>bs  * '.  BoMton,  Mass 

O.  H.  FlanderH  &  Co ; do 

II.  P.  Stevens ;  do   

Austin  &  Gnives* I  do 

John  Hnnley :  New  York,  N.  Y., 

John  U.  .\llport&  Co do 

James  J.  Lyons  t ! do  

C.  Desmond  f do 

Patrick  Sullivan  t do 

John  (f.  Burns  t do 

James  Go<lfrey  f do 

Frank  Fruin ^ do  

John  MeNamara* , do , 

E.  Tread  weir 8  Son do 

C.  T.  Goodwin  &  Son  • ' do 


Fresh 
I  bread. 


Per  lb. 

$0  05.49 

08 

06 


06 


03i 
06^ 
06i 
06i 


Fresh    VeKeta-    Navy  'Baking  \ 
beef.        bles.      bread,    flour. 


Per  lb. 

$0  09.49 

11.50 

11.75 

15i 
17 


Per  lb. 
$0  01.50 
01.50 
01.75 
04 


PerW.  i  PerUA.  f 


m 

10.60 

11 

09} 


02 

02 

02.90 

02i 

Oil 


11.75 


17 
89 


•  Contract  awarded. 


t Informal  bids. 
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Sefiedule  of  proposals  for  fresh  provisions^  navy  bread ^  baking ^  <fec. — Continued. 


Name. 


,  Where  to  be  delivered. 


Fresh 
bread. 


Fresh   iVegreta-^  Navy    Baking:  xv^t^^ 
beef.    I    bles.    I  bread,     flour,  i  ^^a**^. 


Per  lb. 

in  Hartman* <  League  Island,  Pa , 

Strohmaier* do 80  05i 

S.  Horaef* ! do 

(leuizerling Washington,  D.  C 03.85 

Wot  &  Ginzert , do I      03i 

G.  Alexander ! do 

Charlton  &  Co* do 03| 

C.  Carroll* do I 

orgo  Seitz  &  Sonf i do 03.90 

Av  Gutman* Norfolk,  Va 

B.  Kimberly do   

orge  Berry do 

bert  Scarls i do 

ftnk  Diisch [ do 

Westheimer do 

G.  Codd  A  Bro do 

uis  Wasserman i (io 

mcH  Reid  A,  Co* do 

(Hbler* do   


Per  lb. 


Per  lb.  \  Per  lb.    Perbbl.  Per  goL 
' 81  40    , 


80  12^      18$  01 


09.99 


03i 


1  50 


09} 


03 


05i 


06.13 
10.73 
06.85 
08.45 
06.65 
06.66 
07.10 
06.45 


OU  i- 
03}  . 
01.33. 

02i  I. 
01.70. 
01.95. 
02.10. 
01.75. 


2  00 


04i 


llliain  Clark  * ' do   1 , ■    80  00* 

illiam  Clark* ,  Fortress  Monroe,  Va I ' ] !         01 

B.  Kimberly  • do I      04i       • ! 

T.  Cabler do 04.37i I ■ 

J.Bell* !  Pensacola,  Fla 16        i      07      | , 

O'Neal  ♦ ! do i '    50  061 ' 

«e9  Whit«* I do 06         1 : 


Neuman 

in  Faust*.... • 

P.  Tobin* 

jfornia  Cracker  Co  *... 

r.  Brown,  jr \ do 

ipse  Cracker  Co do 


Mare  Island,  Cal I      14 

do i      05        i 

do 10.9 

do   ' 


03* 


02} 


04.4 

06i 

04.45. 


•  Contract  awarded. 


t  Informal  bids. 


•edule  of  proposals  for  3,000  yards  cloth  for  caps  under  Bureau^s  advertisement  doled  July 

9,  1884. 

Y.Vippey  &Ck).,  per  yard .—  *$2  07 

*  Contract  awarded. 

Schedule  of  proposals  for  small  stores  under  Bureau^ s  advertisement  dated  July  21 ,  1884. 


Names. 


£ 

o 


ec 


a 

C  . 
P 


9 

c  c 
ox 


m 


B 


09 

a 


c 


to 


t.  Walker. 

>.H.  Creed 

\.  Wheeler*... 

t".  Wakeman*. 

*.  Brown* 

^  Michael* 

i.  Robbina 


Each.     iP^rpaper.  Per  dot.  I     Each. 
to  29    i ;  t«0  49 


27 
1  25 


i  tv.*^«  i/No.l  3U  j' 

LWataon- i  ^^^^  31    ^  ^ 


to  03.8     80  22* 

24       •m 

*23    1  j02 

22     ') 
26} 


22 

22| 
*2  39 


21.8 


51 
*t49 

58 

49* 
t49 

49.9 


Each. 
80  39 

37 

39 

35 

39* 
*35 

36.9 


Each. 
80  02* 
02.4 
02.8 

♦:2  35 

02} 

J2  87 

02.4 


*  Contract  awarded,      f  Tie  bids ;  decided  by  lot.    X  Per  gross.    I  Bond.    |  Duty  paid. 
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Schedule  of  propoaaU  for  Navy  sappliet  under  Bureaa'i  advertiaetneiit  dated  /itlj 


i   I 

1 


<l  Babooct  &  Co..., 


Ptrbbl. 

pwa.  '  h 

843 

*".!_ 

•  TO 

>s  ; 

•  Contract  awanled.         t T[e  bids;  decided  by  lot.  t  I*er  budiel. 

Schedule  of  propomh  for  Nnvg  siippUea  under  Bureau's  advaiUeaient  dated  Se 
1884. 


Nome*. 

1 

1 
,   1 

PirlM. 

(16  13 

1 

! 
1 

1 

r 

k       i 

Ptrlb. 

'¥ 

i^tt.      I*.. 

.:::,"'iBM* 

....'    IS  56 

IBM 

12. 3B 

C.  L.'Todd'..... ; i ; 

06.7 

::=:::;:::: 

■■■■^wL  ** 

F.B.Thurber*  

.... 

a?-li 

13.46 
}     «> 

•CA.U) 

■s.» 

"-«:-^--mi 

:...{.::::..}. 

061 

IBU 

11.48 

•• 

•  Conlrut  HTrnnled. 

i 

J- 

|B7 

lera. 

1 

1 

\ 

9 

PB-yord 

Arpotr. 

Pwpoir. 

Ptf*- 

A.  P.  Brownt 

Wji 

rs,' 

'■"!• 

(3  03 

"•Vw 

wg 

IBM 

:;■:;■■ 

William  McKniBht  ,.„ 

110 

.^— 



is  Ui 

— 

IM 

■■■;:; 

•a 

14t 

ist 

•M.B 

otawardad.    tNoto°i»'deradriiKU]krdii>leia.    1  For  11,100 jkrda.     |Var. 
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™. 

1 

1 

it 
1 

i. 

1 

r 
1 

1 
1 
1 

3 

11 

^ 

'j.'.s 

Ptrlb. 

to  a.  fig 

IDOTI 

£cief>. 

torn 

«;„ 

PrrO. 

10 

t^ 

071 

<w.a 

ra*7 

(B.7 

i0« 

ia» 

u' 

■i»i"jj"" 

a 

im 

Ml 

^!? 

let 

'**■*' 

inj 



-- 

nte 

"  Pet  groM.         tf  Pef  * 


»»n.e». 

100,000  pmind.  to- 

Tfo.  1. 

No.  2. 

Oti\U. 

•  Contnct  awarded.  t  Not  eqiui  to  itaDdmrd. 

^ropotaUfoT  Nary  lupplia  under  Burtau'a  ailveriiaemmi  dated  Mareh  16, 1886. 


NUBH. 

Ill 

S( 

■iS- 

.a. 

S.OM 
■tropL 

Pn-tt.    IPm-joB. 

P.r^rd. 

£wJk. 

Each. 

««A. 

t  Pionera  Woolm  Factory 

toss 

tosa 

•si  1  »ii^ 

•70.9 

B.'o        ki 

*K 

ii.ii       2i.« 

85 

1D6 

i6."it""-k*i" 

•»oi8 

Honji 

181 

ij.'» 

83 

1                                               i                  1                  ■ 

I'     •Ontnetawudcd. 

tlnforn 

a^ 

L 
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Scheduleofp^'ojwsah  for  100 fOOO pounds  coffee  under  Bureau^ s  advertisement  dated  AyrX%  Ijk 

l«8o. 

Wood  &  Ackliii I)er  poaDd.$0  IL 

J.  K.  MichaH do....     l»f^.« 

Thiirhur,  Whvlaud  &  Co* do....     •»3.fl 

K.  A.  KohhiiiM do-...     Oi* 


*  Contract  awarded. 

Schcilule  of  propoHiiU  for  fresh  beef  and  vegetables  and  fresh  bread  for  United  States  Sm» 
Jcadtmyj  AnmqwUs,  Md.,  for  fiscal  year  ending  June  30,  18^. 


NaineH. 


Fresh  be^. 


John  Kpiilv 

Martin  M. Smith*  . 
JiU'kHon  Hirwer*  . 

Ali»x.  lli\vso     

Lindt'ulKirn  A:  r>ro 


Fresh  FrNk 

vegetables.,     br«*d. 


Per  pound.  Per  pound. 
$0  09|  $0  03i 


09 


04 


PerpovU. 


Coutracts  awanled. 


Schedule  of  proponah  for  fresh  beef  and  vegetables f  fresh  bread  and  tracer,  United  Stittt 
yavtil  iStation,  yewporty  li.  I.,  for  the  fiscal  year  ending  June  30,  1885. 


NamoB. 


SinuMUi  Davirt 

WilUum  S.  Hail,  y    . 
Lawton  Co>>);t>Mhull* . 


Fresh  beet 


Per  pound. 


Per  pound. 


$0  121 
l4: 


$0  03 
02t 


PtrpMU 


vegeUble..^''^^'^ 


*  Contracts  awanled. 


Statement  of  contracts  made  by  the  liitreatt  of  Provisions  and  Clothing  for  and  in  M*\f^f 
the  Savy  Department  during  the  fiscal  year  ending  June  30,  1885. 


Naino. 


l>ato. 


1884. 
AnAtin  St  (iravoti ilulv 

I»u lulV 

J.  W.Hoblw lulV 

IH>  Inly 

John  ll;inlov TulV 

Do  ..' Jnly 

J.  MoNamiiva Inlv 

C.  T.  <  u».Hiwin  &  Son I  nlV 

Johns.  Boll lulv 

l>*> lulv 

J.OX.al JiilV 

Cnlifoniia  Craokor  (\> . . .  Jnl\ 

(\  Stivhrnaior 1  nly 

Mo4oi»  W  hiio    il  iil'v 

C.  T  CaUhT        lulv 

J.  Koiil  A:  r»»  July 

J.  K  KiuilhTly 1  uly 

J.  K.  Tobin  ......    .      ...     Juh 

l>o Jul\ 

John  Fan '<t       July 

l.iiutman 1n)\ 

!>*»    luix 

C.C.  CarT»»ll InlV 

IV»      lulx 

J  aui«^  K.  ChsAo  J  '.ily 

\\\    Jn'iV 

1\» J  nly 

J.  llartnian J  uty 


Artioloti  contracted  for.       '    Price.,      When  to  be  deUrwrf. 


Itakinj;  tlonr perbbl.,  $1  75 

Frosh  hn^ad per  lb .  06 

Fr<«8h  l»rof do..  13| 

V«»;;otablt»« rto  ..  04 

Fn»j»h  iHH'f    ^\o  ..  lOJ 

Vojn»l;»bh»s do...  02 

Frt'ith  bread  do...  06| 

lUkin^:  tlour perbbl.  891 

Frorth  lH»rf per  lb  •     16 

Vegolabli'S do. . .  07 

Navy  broad do . . .  06| 

. . .  .'do do . . .  04A 

Fn»Hh  bnMid do...  05| 

do         do...  06 

do     do  -.  04| 

lUUini:  tlour per  bbl  2  00 

FroHh  bn^iid per  lb  04i 

Fiv;*h  iHvf    do...  lOA 

Voiofabloji      do. . ..  02| 

Fivj»!»  hroad do  . .  OR 

Fro*h  iH^f do  ..  06M 

Vo»;ot.>bloi» do ...  01 1 

Fi  o!«h  b»»i»f do  . .  OOJ 

Voijotablo* do  ..  03 

Fn»j»h  hoof do  . .  09AJV 

Voj;otrtbloi» do...  01| 

Fnnh  bn>ad do  ..'  05^ 

llakin>;  flour per  bbl .  1  40      ' 


Boston, 

Do. 

Do. 

Do. 
New  York,  BT.  Y. 

Do. 

Do. 

Do. 
Pensocoiai  Fto. 

Do. 

Do. 
Hare  Ulaod.  Cd. 
Leogue  lalaad.  ?». 
PensMohu  Ffak 
Norfolk,  Va. 

Do. 
FortrsM  Hoarta.  Va 
Mare  lalasd.  CaL 

Do. 

Do. 
Xorfolk.  Va. 

Do. 
WMhiiictOB,DLC. 

Do. 
PofftnBe«th,ir.H. 

DOL 
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f  comtr^LtU  maiU  5y  Xht  Bureau  of  Proviaiana  and  Clothing,  ^c. — Continaed. 


ne. 


cCo-. 
ic'Co 
er 


&  Company., 
inkinton  A 
iCo 


&Co 


cBro 

til  Compaay . 


Date. 


Articles  cantracted  for. 


&Co 


:Co 

kcb  Sc  Co 


ui  dcCo 


hanan 


aith. 
irer . 


1884. 
July 
July 
July 
July 
July 
July 
Aug. 


5 
6 
7 
7 
8, 

5' 

2 


feCo. 

A 

reU.. 


m. 


ihaU 


nylanil  Sl  Co. 
lOi^p  M'gCo. 


Aug.  8 
Aiig.ll 
Ang.  11  i 

Amg.U 
Aug.  20 
Aug.  20 
ADg.20 

Sept  17 
Oct.   15 

Oct  17 

Oct  17 
Oot  28 

Kor.   5 

KoT.  6 
KoT.  24 
Nor.  26 
Nor.  28 
Not.  28 
KoT.28 
Nor.  28 
Not.  28 

Nor.  29 

Dec.    2 

Dec.  3 
Dec.  4 
Dec.    4 

Dec.  8 
Dec.  27 

Dec.  29 

1885. 
Apr.    4 

Apr.  15  i 
Apr.  15  ; 
Apr.  15  ! 
Apr.  20 

Apr.  22 

Apr.  23 
Apr.  23  I 
Apr.  23  I 

Apr.  25  ; 
Apr  25  ■ 
Apr.  25  ; 
Apr.  25  ! 
Apr.  27  I 
May  21 1 
Jane    9  i 


JnniiMr  water per  gall. 

......do 

Fresh  beef i>erlb. 

Vegetables .do... 

Fresh  bread do... 

Baking  floar per  bbl 

Cloth  for  caps,  S,000  yds.,  per 

M!ms  kettles,  1,000 each. 

Kasors,  3,000 do... 

Eagle  battons,  1,000  doz.,  per 

gross. 

Mess  pans,  500 each. 

Pork,  800  bbls per  bbl. 

Beans,  10,000  galls.. .per  gall. 
Evaporated    apples,     10,000 

lbs.,  per  lb. 

Coffee,  100,000  lbs per  lb. 

Cloth  for  troasers,  500  yards, 

per  yd. 
Preserved     meat,      120,000 

pounds,  per  lb. 
Ciit  shoes,  6,000  prs  .per  pr.. 
Tomatoes,  50,000  pounds,  per 

lb. 
Flannel,  6-4. 11-ounce  30,000 

yards,  per  yd. 

Blankets,  5,000  each.. 

Blacking,  5.00U  boxes,  .each.. 
Candles,  75, 000  pounds .  per  lb . 
Beet  1*600  barrels. .  per  bbl.. 

Pork  2,500  barrels do. .. 

Bice,  50,000  pounds.. per  lb.. 
Sugar,  200,000  pounds . . .  do. . . 
Salt-water      soap,      100,000 

pounds,  per  lb. 
Pocket  baud  kerchiefs,  5,000, 

each.  I 

Woolen  socks,  15,000  pairs, 

per  pr. 
Kip  shoes,  3,000  pairs. per  pr.. 
Pickl(«,  OO.OOOpoumls.perlb  . 
Vinejrar,  10,000  gallons,  per 

Kail. 

Wi«p  brooms,  5,000 each. . 

Cotton    (luck,  50,000   yards, 

per  yd. 
Bainesly    sboeting     (bond), 

5,000  yards,  per  yd. 
Tobacco,  100,000  pounds,  per 

lb. 

Fresh  bread per  Ib^. 

Fresh  bet'f    do. .. 

Vegetables do. . . 

Evaporated     apples,     10,000 

pounds,  per  lb. 
B.    S.   neckerchiefs,    10,000, 

each. 

Scissors,  5.000    each.. 

Razor-strops.  2.000. do. .. 

FiuniieJ,  6-1,  ll-ounoe,  00,000 

yards,  per  yd. 

PVesh  bet'f per  lb.. 

Vegetable.^    do. . . 

Fresh  bread .do  . . 

Water per  gall. . 

Beaus,  lO.OOO  gallons.,  do  .. 
Coffee.  100.000  pounds. perlb.. 
Salt-wat<r       soap,      100,000 

pounds,  per  lb. 


Price. 

$0  001 
01 
121 
04 
08} 
150 
2  07 

49 

28 

389 

85 

17  88 

84 

18 

Where  to  be  dellveired. 


1  99 
03,Wb 
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League  Isluid,  Pa. 

Do. 
Washington,  D.  C. 

Do. 
New  York,  K.  Y. 

Do. 
Da 
Do. 

Do. 
l>o. 
Do. 
Do. 

Da 
Do. 

Do. 

Do. 
Do. 

Da 

Da 
Da 
Da 
Da 
Do. 
Da 
Do. 
Da 

Do. 

Da 

Do. 
Do. 
Da 

Do. 
Do. 

Do. 

Do. 

Annapolis,  Md« 

Do. 

Do. 
New  York,  N.  Y. 

Do. 

Do.      • 

Do. 

Do. 

Newport,  R.  L 

Do. 

Do. 

Do. 
New  York,  N.  Y. 

Do. 

Do. 
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No,  10.^MABIN£  COBPS. 


Headquarters  U.  S.  Marine  Corps, 

Commandant's  Offiob, 
Washington^  JD.  C,  October  1, 1885. 

Sir  :  I  have  the  honor  to  submit  my  annual  report  of  the  conditioo 
of  the  U.  S.  Marine  Corps. 

On  October  1,  1885,  there  were  1,880  enlistod  men  in  the  Corps,  957 of 
whom  were  on  board  ships  in  commission,  and  923  doing  duty  at  the 
several  shore  stations. 

During  the  past  year  there  have  been  596  enlistments,  62  re-eDlist- 
ments,  7  enlistments  from  the  Army,  17  deaths,  312  discharges,  399 
desertions,  and  9  enlisted  men  have  been  retired. 

One  captain  (active  list)  has  died,  promoting  one  first  and  one  sec- 
ond lieutenant.  One  stafi'  major  has  been  retiied,  having  reached  the 
age  provided  by  law.  One  cai)taiu  and  assistant  quartermaster  has 
been  promoted  to  be  major  and  quartermaster,  ^nd  one  captain  has 
been  transferred  from  the  line  by  appointment  to  be  assistant  quarter- 
master, thus  promoting  one  first  and  one  second  lieutenant.  Onefint 
lieutenant  has  been  retired  for  disability,  promoting  one  second  Ilea- 
tenant. 

Congress  having  provided  at  its  last  session  that  the  Corps  shall  be 
reduced  to  75  oflBcers  on  the  active  list,  it  is  now  in  process  of  reduction, 
there  being  at  present  82  officers. 

In  April  last  two  battalions,  which  were  assembled  from  the  varions 
shore  stations  and  the  receiving  and  training  ships,  were  suddenly 
transferred  for  important  duty  on  the  Isthmus  of  Panama. 

The  Department  has  been  informed  of  the  satisfactory  manner  in 
which  this  duty  was  performed  and  of  the  creditable  conduct  of  the 
officers  and  enlisted  men. 

I  desire  to  express  to  the  Department  my  own  high  appreciation  of 
the  i)f()mpt,  cheerful,  and  etficient  manner  in  which  the  officers  ai^ 
men  did  this  duty,  which  was  both  arduous  and  dangerous,  as  was  shown 
by  the  loss  of  several  men  from  an  epidemic  of  yellow  fever.  Alongw 
stay  would  have  cause<l  great  loss  of  life,  whidi  was  happily  averted. 

This  expedition  has,  however,  shown  in  the  strongest  manuer  what  I 
have  ibr  years  stated  to  the  Department,  viz,  that  we  have  not  euoagli 
officers  and  men.  x\ll  the  shore  stations  were  nearly  stripped  and  left 
without  adequate  protection. 

The  guards  were  withdrawn  from  numerous  ships  for  the  same  par- 
pose,  resulting  in  much  inconvenience  to  the  service. 

It  has  also  shown  that  the  Marine  Corps  should  have  a  complete  oat- 
fit  of  tents  and  camp  equipage  for  500  men,  as  well  as  woven  cartridge 
belts  for  use  in  the  fiehl.  With  the  limited  appropiiations  granted  as 
yearly  it  is  impossible  to  purchase  these  things,  and  in  a  sudden  emer- 
gency like  the  one  referred  to  great  inconvenience  arises. 

In  my  report  of  last  year  I  referred  to  the  lack  of  promotion  and  the 
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qnent  hardship  resalting.  Some  of  the  captains  have  been  21 
in  that  grade,  with  no  immediate  prospect  of  promotion.  Several 
?  first  lieutenants  have  been  twenty  years  in  the  service.  Unless 
increase  in  the  higher  grades  is  made  and  a  better  distribution  of 
umber  of  officers  allowed  this  state  of  affairs  must  continue,  to  the 
discouragement  of  amtiitiou  and  professional  pride.' 
gain  renew  my  recommendation  that  the  sum  of  $12,350  be  appro- 
?<1  to  alter  building  No.  17,  at  the  Norfolk  navy -yard,  into  a  bar- 
ior  the  enlisted  men  stationed  there.  This  estimate  and  plan 
made  by  the  civil  engineer  of  the  yard  to  meet  a  long-felt  and 
ute  necessity. 

B  reports  of  inspections  made  during  the  year  show  a  very  satis- 

ry  state  of  discipline  and  efficiency  at  all  the  posts  of  the  Marine 

3  and  in  the  guards  of  vessels  afloat. 

increase  of  500  privates  is  urgently  needed  to  make  the  Corps 

ughly  efficient  and  give  a  proper  relief  to  those  returning  from 

With  the  limited  number  now  allowed  it  becomes  necessary  to 

men  to  ships  who  have  not  been  long  enough  in  service  to  be 

^rly  instructed  as  soldiers.    They  should  be  one  year  in  garrison 

r  instruction  before  going  to  sea. 

rked  improvement  has  been  made  in  target  practice  during  the 
year  and  the  results  are  very  satisfactory, 

3  estimates  for  the  support  of  the  Corps  for  the  coming  fiscal  year 
submitted  in  duplicate  on  the  29th  ultimo,  and  I  Inclose  herewith 
nents,  as  required  in  the  Department's  letter  of  August  21,  in 
liance  with  section  429,  Revised  Statutes. 
Very  respectfully,  your  obedient  servant, 

0.  G.  MoOAWLBT, 

Colonel-  CominandanU 
n.  Wm.  C.  Whitney, 

Secretary  of  the  Navy^  Washington^  D.  G, 


mt  of  the  amount  of  appropriation  for  pay  of  the  Marine  Corps  for  the  year  ending 
^une  30, 18d5,  and  the  amount  expended  by  thepaynuieter  of  the  Marine  Corps, 

priation  for  tbe  year  ending  June  30, 1885 $653, 075  00 

itnount  disbursed  by  Maj.  Green  Clay  Goodloe,  paymaster,  United 

B6  Marine  Corps 425,595  89 

Balance 227.479  11 

Appropriation  for  pay  of  the  Marine  Corps  being  subject  to  reqaisitions  drawn 

officers  of  the  Navy,  I  cannot  state  what  amount  of  the  entire  appropriation 

unexpended.    All  marines  serving  afloat  are  paid  by  naval  paymasters  a  por- 

^beir  pay,  and  all  balances  due  tbera  on  being  transferred  ashore  are  paid  by 

lectfnllv  submitted. 

GREEN  CLA.Y  GOODLOE, 

Major  and  Paymaster^  Marine  Corps, 
.  WiLLJA3f  C.  Whitney, 

Secretary  of  the  Navy, 
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Estimates  of  appropriationd  required  for  the  eervioe  of  the  fiscal  year  ending  June'SO,  1887, 

by  the  paymaster,  United  States  Marine  Corps. 


General  object  of  expenditure,  uid  explanations. 


Totil 

amount  tob« 

appropriated 

under  Mch 

head  of  ap- 

proprift> 

tiOD. 


MABINIE  CORPS. 

Pay  of  officers  on  the  active  list : 
For  one  colonel-commandant,  ooe  colonel,  two  lieutenant-colonels,  one  ac^utant  and  in- 
spector,  one  paymaster,  one  quartermaster,  four  minors,  two  assistant  qaartermasters, 
one  juage-aavocate-Keneral  United  States  Navy:  nineteen  captains,  thirty  first 
lieutenants  and  nineteen  second  lieutenants,  per  R.  S.,  p.  271,  sees.  1396,  1623:  June 
30,  1834,  vol.  4,  p.  713,  sees.  4,  5;  March  2.  1847,  vol.  9,  p.  153,  sec.  3;  August  5,  1854, 
ToL  10,  p.  586,  sec.  1 ;  February  2,  1857,  vol.  11.  p.  163.  sec.  1 ;  July  17,  1862,  voL  12,  p. 
694,  sec. 2;  June  30,  1864,  vol.  13,  p.  144,  sec.  1;  March  3,  1865,  voL  13,  p.  487,  see.  1; 
July  28,  1866,  voL  14,  p.  334,  sec.  37 ;  July  28, 1866,  voL  14,  p.  337,  sec.  13 ;  March  2, 1867, 
ToL  14,  p.  422,  sec.  37 ;  July  15, 1170,  vol.  14,  p.  517,  sec.  1 ;  July  18,  1875,  voL  18,  p.  801, 

Bec.7;  Kavy  Regulations,  July  18, 1816 

Pay  of  officers  on  the  retired  list : 
For  one  colonel,  one  quartermaster,  three  majors,  two  assistant  quartermasters, 

four  captains,  one  first  lieutenant,  and  three  second  lieutenants 

Pay  of  non-commissioned  officers,  musicians,  and  privates : 
For  one  sergeant-major,  one  quartermaster-scrgeuit,  one  leader  of  the  band,  one 
drum-malor,  fifty  first  sergeants,  one  hundred  and  forty  sergeants,  one  bun- 
dred  ana  eighty  corporals,  thirty  musicians,  ninety-eix  drummers  and  flfers, 

and  one  thousand  five  hundred  privates 

Pay  of  civil  force: 
For  ten  clerks  and  two  messengers, to  wit:  Four  clerks  at  $1,640.80  per  annum ; 
three  at  $1,496.52,  and  three  at  $1,257.12  per  annum ;  one  messenger  at  $971.28 

per  annum,  and  one  at  $1.75  per  day 

Undrawn  cloUiiog: 

For  payments  to  discharged  soldiers  for  clothing  undrawn 

Transportation : 

For  transportation  of  officers  trareUng  under  orders  without  troops 

Commutation  of  quarters: 
For  commutation  of  quarters  for  officers  on  duty  without  troops 

Total 


Bespectftilly  submitted. 


I181.WII 

81.  am 

ll;««t 


64l.6dll 


GRBSN  CLAY  OOODLOB. 
Major  and  Paymaster,  Mairine  O^p- 


HlADQUARTSBS  U.  S.  MaBDCK  COKPB, 

Oomviyindant*s  OJfles,  Septsrnbsr  28, 1885. 
Forwarded  approved. 


C.  G.  McCAWLBT. 
Ootonsl  Oommandofni,  Xr.AM.O- 
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HKADQDARTifRs  Marink  Corps,  Quartukuastkr's  OrriCK. 

Waahinglon,  D.  C,  Sepltmber  28,  18d5, 
bare  tbe  honor  t-o  tniiisuiit  herewil.h  the  annual  eatituates  of  appropriaCioni 
for  tbe  Bprviceof  the  fiscal  year  enilio^  June  30,  1387  by  tbe  quartortn aster's 
eiit  of  the  Marine  Corpa, 

'clt'ully  call  your  attention  lo  the  fact  that  tbe»e  estimates  vary  from  tboH 
'A  Un  the  OiKal  year  ending  June  30,  18S6,  as  fullowH,  viz :  Rations  are  4e- 
}3.31ie.l5,  based  upon  the  actual  contract  price  of  18  cents  per  ration,  l!J85-'36, 
isl  19  cents  per  ration,  Uaoal  year  ly81-'85.  Clothing  is  increased  t2,0dl,  in 
■nee  of  the  lotroducUon,  by  authority  of  the  Navy  Departraent,  of  a  hand -made 
iiH'.  at  an  incrraieilcost  per  pair,  in  place  of  tbe  w  ire-sere wod  shoe  hfmtofure 
.iso  an  iiicrcafie  in  the  nuinlxT  of  overcoats  to  bo  man  a  fact  ii  red,  this  l;vtt  item 
iHcd  upon  the  number  actually  issued  during  the  fiscal  year  lHS4-'d5.  The  in- 
coat  of  material  to  be  nstd  iu  inannfacturiug  clothing  for  fiscal  year  188&-'B6 
t  obtained  nnder  contract  during  the  Sscal  year  18d4-'!j5  makes  tbe  increased 
1  absolutely  necessary. 

ecreased  $600,  base<1  npon  the  reduction  in  nuraber  of  commissioued  officers ; 
Nt4>res  decreased  C^OO;  repair  of  barracks  is  increased  {1,20^. 
i-sli mates  are  based  upon  reporlH  of  boards  of  survey  uow  on  t)l«  in  this  office, 
amounts  BpeciHed  are  actually  required  to  preserve  this  Guvcrnmeiit  prop- 
to  place  it  in  a.  habitable  condition.  The  opening  of  a  depot  of  supplies  at 
lurinco,  Cal.,  by  authority  of  the  Navy  Departnient,  has  added  I486  to  the 
to  In:  expended  under  the  abovi-  liciid. 

i){.'iit  iucreitsinl  H.OWi.in.  basid  upon  the   actual  increase  p.iiii   fiscal   year 
over  l(S8:i-'ej4  at  the  different  puitH  for  wat>-r,  gas,  and  straw. 
.;tcregate  amount  asked  for  fiscal  year  ending  June  30,  18HT,  is  fj69,199.67, 
.351.11  more  than  the  amounts  asked  for  Hncal  year  ending  June  30,  IMSfi. 
'spfclfully,  yonr  obedient  lu'rviint, 

H.   B.  LOWKY, 
Qaariermoiter,  Uarint  Corpt. 

01.0NEI^t'(>MMAXI>ANT  V.  S.  MAKINf.  CdKPa. 


sni  object  of  eipenditarc,  ud  aiplBDHIIODg. 

m 

0i 

Itloa  (t  II,  for  one  mll>tpd  maa  sinpluyvd  u  ' 

man 

390  40 

•B(t,2K  15 

■lioD  St  7a  eenh,  for  R  miIMhI  nwn  enipU.ral  h 

HtuD.  IJ.  C.  «■<>  uidatiint  niurli'rnuuur'i  offiaen. 
Iphia,  I'»..  and  8aa  FmBctuco.  C«l..  MS  days,  it  . 

■ncs  bctw»n  the  coit  of  mliiins  at  1»  oeot*  mid  i 
stionslMceDtii.f<>rthTt»eiili<l^m«aeniplt>ved  | 
1  ses  <l*yi,  la  I.OK  rMiong ;  h(  S'i  cents  per  ratloD,  | 

•eo.lMK>M 
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StMntofM  of  approprialiona  required  /or  the  »erviee  of  Ihe  Marine  Corpt,  ^e. — Contimm! 


:  ot  Dipcndlinre,  and  eipUoatlona. 


"t 


Non.—Huid  t 


PH,  at»2.»6i  per  pair  . 
0  InM  Ihe  place  nr  nl 


,3ataffmsJora.2 

cera.  IS  uflicna  fur  rommaDilan t  Hnil'alalTnnil  orainiBiiclIng 
offlcmaof  poaW.Ormnnafur  afliueraor  thodaj.S  unard- 

■nd  ulbnr  euppllei,  oDe-funttfi  additional  od  2,400  corda. 
tha  qnantttT  aiippMHl  to  l>*  rr-quirad  in  lalilude  norlb 
SBdsgmi  (roni  lat  SepUmlier  tu  3«tL  April,  STS  eord^ 


ForpavoroDecbiefarn 
cli*Dlca,  at  tZ.U  eaab 
For  pnnihaBH  of  mlliu 


■tt.1nerday,M39:  tbT» 


rd'aj.tS.Stl 


«nrda,  drum  a.  bDBles,  flaga, 


•l-Ws.  can- 
I,  naga,  and 


For  parchaae  aod  repair  ef  lii«tiunieDt9  for  band  and  par 

cbaae  of  mualo  anJ  moalcal  acceaanriea . 

Forpurehoae  of  tenia  aod  camp  eqiiipufe 


b.  N.   H.,  Boiitr 

id.  Pa.,  Au 
aaTT-yard,  Waabinglon 

lataod.Cal .  ... 

For  introdaclDjt  alram  h^tloft  apparal 

For  ereuiLn  nf  a  bulldiniF  for  marin^  bi 
Penaacoln.  Fla.,  to  tHk»  tb»  place  ir  .ii 
Donnt  of  yellow  fever  (appropriation 


For  placing  tin  rooh  on  marine  bu 
tersat  WaahlD^n.  D.r, 

Fornntar  bulldine  u»i)  rormanul 
1U0  aupplloa,  and  ulKceaofaaiilatg 
dalphla.  Pa.,  and  S;.n  Franr-iaco,  i 

For  bire  of  c|iiart«n  for  ?  enlliled 


r,  Phila- 


For  hire  of  qoartore  for  3  eoliated  nien  emplojed  aa  above,  ' 

NOTI.—HIreofqnarleraatt^landtlOperaiiiiitbrorthe  | 
■bore  enlleted  mea,  aulborited  liv  the  order  of  the  Navy  . 
Departineat.  dat«d  2«tb  June,  I8S5,  aod  SOtb  Jnl;,  I8U. 
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iltpropriaHoHt  raqnired  far  lA«  ««ri'to«  of  the  Xarint  Corps,  4'C. — Continiiad, 


o='3a      ,    o-SS." 

illJ    u^ 

llli  I  lA 


Hill 


II  kind  for  4  faorafs  of  Ibe  qiiarUmianter's  Ap- 
ind  the  Mnlborlied  DnniLsr  or  oHiotb'  Iiombh  . . 

.lUtUarlDO  Barracks,  PorlHiiiauih.K.H  ;  Km- 
:  Bmoktcii,  Jt.  Y. ;  I^nsnn  lalnnd.  Pa.  -.  anxlnt- 
eriDHter'a  oOioc.  rblladvlpJiis.  Pa.,  and  Hiiu 

C»1. 1  Annapalis.  Ud. ;  heuiTqiiai  ti'iK  nnd  tivy- 
liinston,  U.C.i  Goiport,  Va. ;  Pi'Uiiwula.  P'la.; 
lalinil.  CaL  (acliiHl  amouDt  pi.iil  laat  year; 
rbritdiaK  foreblimed  ineDattbi'v:irtDua  potts 
on  Dt  paid  laat  yrar) 

MatliiPBamr1(R.Bniiton.Uaiui.;  BniDklTn.N. 
■alia,  Ud. ;  mid  Mare  Island,  Cb).  (actual  am oont 

efgrGoVeraminVbooiiei".'.'!!!!!!,!!.!"";!' 
for  ftiniaEi-,  toll.  earUKe,  ruoeni]  ei|Kiiai>a  of 
laiionery,  telegraphloj^  reat  oftelAphobps,  ap- 

I  and  barrack  fiirnltura.  meas  iili-nafls  for  ro 
i.  lacii  Bi  bi.wli.  plalra.  apoons.  knivre.  forks. 

Iimieis'  loolii,  tools  tut  poli«n  piintosfB,  pur- 
itpair  of  boss,  rtpaira  u>  pnbliu  waKans,  pnr- 
i^psir  of  bamfss,  npair  of  Hrv  exIiD^iahara, 
if  liand  KTcDaclrs.  piirrtaase  anil  repair  of  band- 
tlierlbamiHa,  pnroliBBc  and  rrpalrofcooklon 

if  lc«.  tovcts.  ud  owp  for  oftittn.  improTlng 
lunda,  rrpalr  of  pnmpg  and  tnharces,  laylDn 
I  watdr-pipAS,  Introdaclng  gaa.  and  for  olber 

Htkl  or  QUjkBTlKS. 

no  public  quftHera  belonging  lo  tbo  Goiern- 


S,4[iaiW|  S,Ma«» 


<900  W  I 
2N,lMn 
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Schedule  of  propoeaU  received  far  supply  of  rations  for  the  Marine  Corps  for  <*«  j«r 
188{>-'86,  under  advertisement  from  the  Quartermxister^s  Office,  dated  Ma$  12,  18*. 


Names  of  contractors. 


d 

o 


o 


so 


Cents. 


17.97 


C.E.  Filler 

T.  J.  Mooney 

JoliD  Kealv 

Thomas  Callahan 

Has^h  McUatton 

Thomas  J.  Barbour | 

Levi  W.Norton |    19.97 

Kelly  &  Mclnnis i 

J.  F.Tobin  ■ 

John  Mullitt 1 

James  Brownlie ' 

John  C.  Gilbert .  tl7. 25 

J.  C.  Ercood  &  Co i    18.67 

Frank  liume 

Samuel  Kimberly 

Barbour  &  Hamilton 


S 

cS 

o 


Cents. 


a 
o 


Cents. 


fl5.18 


15.75 
15.40 


15.23 
15  60 
17.39 
15.80 
tl5.00 


"ft 


Cents. 
21 


I 

.S 


t 

a 


73 


Cents.     Cents. 


•8.871 
"liili 


Cents. 


a 


s 
t 


f 

m 

< 


CenU.    Ctstt. 


14.85 


J. 


I 


t2&50 


HH 
&» 


16.79 


15.79 
tl5.00 


I 


16.10 
16.69 


114.00 


16.77 

16.15 

tl8.89 

16.00 


16.69  , 

17.67    1    ft» 

17.29  ; 

16.00  : ; 

i      _ 


*  For  bread. 


t  Accepted. 


QUARTBKMABTBB'S  OFVICB,  IT.  S.  MaBIMB  CORPB, 

Washington,  June  17,  1886. 


H.  B.  LOWKY. 
QuartsmuuteTf  Harms  OM|t. 


Schedule  of  proposals  received  for  supplies  for  the  Marine  Carps  under  advmiiHmmiUk 

viting  proposals  dated  May  12,  1885. 


Name. 

J.  Rodel* 

• 

Horstmann  Bros.  &  Co.*t 

Pitkins  &  Thomas* 

Thomas  Keut*t 

Rowland  A.  Robblns*t 

Charles  W.  Haye8*1 

James  Tucker  Sc  Co.*t 

LyonBros.*t 

B!  Y.  Pippev  &  Co*t 

Frank  T.  Wendell* 

Charles  F.  Bush*t   

C.W.  Thorn  &Co.*t 

Robert  C.  Kretchmar*! 

Richard  Levicks.  Son  &Co.*t . 

T.  A.  Ashbumer*! 

Lewis  Bro8-*t 

John  Welsh*t 

Thomas  G.  Hoo<l*t  

Jamcw  Symington* 

Raymond  &  Whitlock*t 

R.  Warlitzer  &,  Bro.*1 

James  C.  Coolev* 

S.  H.  IIeilbnin*t 

F.  W.  Maurer  &  Son*1  

8.  F.  Pioneer  Woolen  Factory* 


Claas. 


1.2, 


1. 
1. 


1. 


1,2. 
1, 


1| 


*  Bid  for  part  of  class. 

Quabtbbmabtbb'8  Officr,  it.  S.  Marinb  Cobps, 

Washington,  D.  C,  June  22, 1885. 


M.II5V 
fl^«l4l 

7,  ma 


l,2ffll 
4UII 

S»I17S 


27,7a» 
IS.  OKU 

S,6Ma 
10.610  87 
16.41411 

IMTSlt 


lt,6KM 

3,7MM 

SUM 

291,  ISO  •• 


f  Awarded  contraot. 


H.  B.  LOWBT, 
Major  and  QiMirteniMMffr,  Mmsime  Obryu 
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leH  orbUdcra.  ■  Whereto  b* 


I  s    It 


ton  Dnd  Gegreetowu, 
D.C.udvkhlnoae 
mlleoflimiiauruld 


111!  I 


S      £  9!      M 


Ftr  \  Per      Ptr 


Killaum 

CnujT  .... 
k  K.  Vaxd. . 


'.   anatten  Mid  reodei-  ' 
I    Ton*.  PblUdelpliU,  Pa. 

.1 do -a 

-    Uarine  Eternoka.  Aa-     i 


.<  lUrine  Bamoks.  Xor-  * 


Walkar  A  Co. 
elLlttleflald.. 
WelUngton  * 

CunplieU.  .  . 
aiDD.Biinia,Jr 


BrvokljD,  ^ 
ifiarlna  "b 


;     AM." 


.   14  00... 

;  •»  n'.'.'. 

.   14  01... 
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1 

1^ 

11 

US!! 

Wis 

78,711  00 
B.Kt3S 

287  lO 

1,«7M 
S,70»S1 

la'iiJM 

llMII 

3tl>,IWSM 

JU,»«  la 

8,82tT(l 

*I)ns  QQBrtormutor's  Depsrtnmt  Unlled  Statei  Array  tor  freight  obugea,  dnyBga  In  iwap,  «pl^ 
u«  Tor  nnvsl  cipodltloD  to  ABpfnnidl,  and  for  tbdIiItb  ind  eip«DBM  >t  Bocton  otTT-jmia. 

1  Doe  Burpau  of  Mpdicise  Bod  Surfer;  for  rallom  slopped  on  Maonnt  ot  nkTaf  hondula.  Ova 
rMervatlun  aecou-ite  to  contractors  for  radons  fntTilahed. 

JDneBureaaof  Eqnlptuenl  and  Reoraltlne,  Xavy  Dspartmsnt,  ftor  tmuportaUiniaf  nlWatvli 
Iioqool*.    Due  rallmada  for  tnuuportatian  of  mBiliiealnaDDDsotlaiiiiithn»Tilsxp«ditloal»Pai^ 

{  Dae  for  hire  of  qoarten  and  nptirt  at  Bostmi. 


Ho.  11.— BUBEAV  OF  EaXJIPMEHT  AlTD  SBOBUITIVG. 


Navy  Depabtmbnt, 
BuBBAu  OF  Equipment  and  BEOBuiTma^ 

Washington^  D.  O.y  October  16, 1885. 

:  I  have  the  honor  to  sabmit  the  following  report  of  the  opera- 

>f  this  Bareaa  daring  the  fiscal  year  endiug  June  30, 1885,  and  to 

3  the  estimates  for  the  fiscal  year  ending  June  30,  1887. 

re  was  appropriated  for  the  fiscal  year  ending  Jane  30,  1885,  the 

ing: 

lent  of  yeesels t750,000 

ortation  and  recmitiDg • 25,000 

gent 10,000 

It  ablishment,  Bateau  of  Equipment  and  Beomiting 9, 000 

;rainiDg  station,  Coasters' Harbor  Island ^ 21,000 

misers 78,600 

ing  the  year  there  were  fitted  for  service  at  the  varions  yards, 
7  or  partially,  aYid  farnished  with  stores,  68  vessels,  involving  an 
<liture  of  $64,217.03  for  labor,  and  for  material  the  snm  of 
133.91,  making  a  total  of  $523,450.94  from  the  appropriation 
iniieiit  of  vessels.''  This  appropriation,  being  $146,000  less  for  the 
year  than  was  asked  for,  has  been  exceeded  about  $32,000.  The 
sed  couKumption  of  coal  in  the  North  Atlantic  and  Pacific  Sqaad- 
owing  to  the  recent  troubles  on  the  Isthmus  of  Panama,  and  in 
.siatic  Squadron  by  reason  of  the  trouble  between  France  and 
.,  are  largely  responsible  for  the  deficiency  here  reported, 
t  appropriation  for  transportation  and  recruiting  was  exceeded 
)2.95,  but  mainly  on  account  of  the  difficulties  occurring  recently 
?  Isthmus  of  Panama,  and  other  unforeseen  contingencies  inci- 
;o  the  movement  of  ships  in  service  abroad. 

It  for  *' civil  establishment,"  being  a  specific  appropriation  for  serv- 
is  not  been  exceeded.  The  same  may  be  said  for  "  Coasters'  Har- 
sland  "  at  Newport.  There  will  be  a  small  unexpended  balance  to 
nto  the  Treasury. 

:he  estimates  for  the  year  1887  the  Bureau  submits  an  estimate  of 
OO  to  make  further  necessary  improvements  at  Coasters'  Harbor 
I,  and  to  maintain  in  good  condition  those  already  made  at  that 

COAL. 

e  have  been  purchased  for  the  use  of  vessels  in  service  abroad 
'^  home  45,235  tons  of  coal,  costing,  including  expenses  of  delivery 
Qdling,  8379,619.43. 

ir9 
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HEMP. 

To  meet  the  requirements  of  the  service  there  were  purchased  du 
the  year  the  following  amounts  of  homp : 


Articles. 


Qaaatitj. 


ManUahemp pennds.. 

American  hemp tons.. 

KoBsia  hemp do. . . 


Total 


180,  seo 


YllM. 


lE,^.- 


41,  am 


The  Bureau  has  been  obliged  to  purchase  abroad  the  steel-wire 
for  the  new  cruisers  on  account  of  its  inability  to  have  wire  of  the 
sary  tensile  strength,  elastic  range,  and  ductility  manufactured  id 
United  States.    A  contract  was  entered  into  during  the  year  with  ai 
in  Massachusetts,  but  after  several  failures  had  been  made  t 
was  obliged  to  discontinue  the  contract.    Hope  manufactun     ao 
and  delivered  at  JSTew  York  navy-yard  costs  about  60  per  cent,  i 
the  lowest  offer  received  for  the  wire  alone  in  this  country.    Tne  uw 
ernment  patronage  being  so  small  and  uncertain,  it  is  not  to  be  y 
dered  at  that  private  firms  are  unwilling  to  undertake  its  manufi 

ROPE  WALK. 

The  following  amount  of  cordage,  with  the  cost  of  labor  and  materiali 
was  manufactured  during  the  fiscal  year: 

203,808  pouuds  manila  |40, 

231,045  pounds  hemp 58, 

8,559  pouuds  iron  wire 2, 

1,205  pounds  hide 1,'— 

144  pounds  copper 


When  I  assumed  charge  of  the  Bureau  last  year  it  was  thought 
the  cost  of  rope  manufactured  at  the  Boston  yard  was  greater  than 
supplied  by  private  firms.    Inquiry  established  the  fact  that 
voice  prices  of  rope  as  fixed  by  the  Bureau  some  years  ago  w 
higher  than  the  present  market  rates,  and  as  no  change  had  wen : 
thorized  since,  instructions  were  issued  to  the  commandant  that  all: 
manufactured  in  future  was  to  be  invoiced  to  vessels  at  the  acti     c 
of  its  production.    Complaints  reached  the  Bureau  that  inferior  r 
was  being  made  for  the  service,  and  to  be  satisfied  upon  this  p 
exhaustive  trial  was  made  at  Watertown  Arsenal  with  rope  pur 
outside  and  that  made  at  the  nav^y-yard.    It  was  believed  with  < 
the  best  i)lants  for  roi)e-inaking  in  the  United  States,  with  no  exp 
of  insurance  to  be  met,  with  no  taxes  to  pay  upon  its  value,  and  y 
no  profits  to  be  declared,  that  the  Bureau's  loss  of  two  hours  pei 
would  be  more  than  offset  by  these  expenses  of  the  private  manufa 
No  comment  is  needed  beyond  the  following  tabulated  results  shon 
strength  and  cost  of  each  specimen  : 
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port  of  mechanical  tests  made  with  the  United  States  testing  machine  at  Watertown  Ar- 
tenalj  Mass.,  of  rope  manufactured  at  the  navy-yard,  Boston,  Mass.,  and  of  purchased 
'•ope  of  corresponding  sizes. 


Kind. 


mp 

Do 

Do V 

Do ? 

Do 

Do  ..  

It  rope 

knila 

Do 

Do 

Do 

Do 

Do 

mp 

Do 

Do 

Do 

Do 

Do 

It  rope 

Do 

Do 

Alia 

Do 

Do 

Do 

Do 

Do 


Size. 

Cost  per 
pound. 

Inches. 

U. 

*h 

11 

4 

11 

H 

11 

3 

11 

2i 

11 

2 

11 

3i 

15i 

3 

15* 

^ 

154 

13 

4 

13 

H 

13 

3 

13 

2i 

18 

2 

13 

H 

lOi 

4 

IM 

3i 

loI 

3 

10§ 

2i 

lOl 

2 

lof  ' 

3t 

14 

3 

14 

2i 

14 

H 

13 

4 

13 

3i 

13 

3 

13 

2* 

13 

2 

13 

Strength. 


Pounds. 

20,050 

15,400 

10,300 

8,450 

5,100 

8,080 

9,650 

7,200 

5,180 

16,800 

12,960 

11,200 

9,650 

7,460 

4.270 

13,500 

11.400 

9,400 

7,200 

5,150 

2,640 

8,000 

6,680 

4,620 

13,480 

11,080 

10,750 

7,300 

6,000 

3,500 


Remark*. 


Made  at  navy^yard,  Boaton. 

Do. 

Do. 

Do- 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Parchased. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


)ROE,    ANGHOBy  SMITH    AND  CHAIN  SHOPS,   AND    BOLLINa-MILL  AT 

WASHINGTON  NAVY-YARD. 


Daring  the  past  fiscal  year  there  has  been  manafactured  in  these 
lops  the  foQowing : 

ROLUNG-MILL. 

233poands  chain-iron $6,718  66 

u,974  ponnds  bar- iron 4, 499  46 

6,159  pounds  plate-iron 4,054  93 

Total  cost 15,273  05 

FORGE  AND  ANCHOR  SHOP. 

,795  pounds  iron  forging $1,871  06 

anchors.  Government  type,  weighing  from  500  to  6,500  pounds 4, 324  81 

ftncbors,  Williams's  pattern,  weighing  5,000  to  6,500  pounds 5,618  43 

ToUlcost 11,814  30 

GALLEY  SHOP. 

ralleys.No.5 $3,081  88 

5alleys,NQ.4 3,984  38 

^airs  to  galleys  of  the  Tennessee,  Wyandotte,  Trenton,  Alliance,  St. 
Louis,  Pensacola,  Saratoga,  Brooklyn,  Ajax,  Tallapoosa,  Iroquois,  and 
Despatch,  and  for  the  Marine  Corps  and  miscellaneous  purposes,  cost- 
ing         2,376  79 

ToUlcost 9,443  05 
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SMITH  AND  CHAIN  SHOP. 

540  fathoms  l|-iDch  chain  for  Boston  and  Atlanta 

270  fathoms  2-inch  chain  for  Chicago 

210  fathoms  {-inch  chain  for  Boston  and  Atlanta 

210  fathoms  1-inch  chain  for  Chicago  and  for  general  issue 

440  fathoms  boat-chains 

9  sets  chain  appendages 

Mooring  swivels,  deviFs  claws 

30  boat  anchors,  from  32  to  98  pounds 

42  grapnels,  from  8  to  100  pounds /. 

Other  miscellaneous  work 

Total  cost 

In  connection  with  the  plant  at  this  yard,  I  would  8tat« 
material  imi^rovement  has  been  added  in  years.  Practically,  tl 
stands  as  it  did  25  years  ago.  The  cost  of  producing  materia 
kinds  needed  is  greater  from  that  cause  than  if  bought  in  t 
market,  though  there  is  much  doubt  whether  the  purchased 
would  be  as  good  and  reliable.  It  is  believed  that  certain  ver 
sary  improvements  can  be  added  to  the  rolling  mill,  to  the  forg 
and  to  the  machinery  of  this  yard  that  will  reduce  the  cost 
plate,  and  other  iron  very  materially,  and  which  would  almost 
themselves  during  the  first  year  in  the  saving  that  would  be  el 

The  Bureau  labors  further  under  some  disadvantage  from  t 
ner  of  working  incident  to  a  systepi  which  appears  wrong  wh 
pared  with  the  methods  employed  in  most  private  establishment 
chain  is  made  by  expert  workers,  mostly  Englishmen,  who  are 
the  weight  of  chain  they  produce.  For  example,  in  anchor-raak 
tain  parts  are  made  by  certain  men.  Some  work  palms  an 
others  work  shanks  and  stocks,  and  still  others  assemble  an<l 
together.  This  goes  on  from  apprenticeship  up.  From  the  p 
furnace  to  the  completed  anchor  and  chain  all  is  done  by  laboi 
in  but  one  branch  of  the  art.  With  us  when  busy,  separate  ga 
required  for  the  anchor  and  forge  shops,  the  rolling-mill,  th 
and  chain  shops,  and  when  work  is  slack,  that  our  gangs  may  ii 
ter  by  discharge,  we  are  obliged  to  keep  all  these  miMi  going  on 
time  by  giving  all  work  enough  to  hold  them.  It  often  happen 
that  the  forge  and  anchor  men  are  obliged  to  run  the  heating  f 
and  rolling-mill,  and  the  chainmen  to  do  general  smith  work,  a 
versa.  But  recently  work  was  delayed  on  one  chain  Ciible  of 
cruisers  because  one  chaiu-inaker  was  drawn  for  jury  duty.  The 
ditiiculty,  however,  is  the  disadvantage  of  old-fashioned  machin 
the  older  expensive  methods  of  reworking  the  old  scnipiro 
which  we  depend  almost  entirely  for  our  supply  of  iron  for  mj 
uring  purposes. 

The  Bureau  would  urge  the  necessity  of  keeping  up  a  tho 
equipped  rolling-mill,  chain  and  anchor  shop  at  tlie  Washingt 
and  above  all  things  to  possess  a  first  class  testing  machine  to  \ 
work  and  to  make  experiments  and  researches  with  a  view  to  es 
ing  standard  tests  for  chains  and  anchors  intended  for  the  me 
marine.  A  plant,  so  improved,  if  it  was  only  occasionally  use 
be  held  as  a  check  against  possible  combinations  of  private  den 

Tho  Bureau  would  suggest  the  great  importance  of  some  h 
looking  to  the  proving  of  anchors  and  chains  intended  for  our  v( 
war  and  for  those  of  the  mercantile  marine.    The  safety  of  propc 
life  afloat  are  often  as  dependent  upon  strong  chains  and  good  : 
aA  upon  strong  engines  and  good  boilers.    Compulsory  i 
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these  articles  will  be  the  means  of  saving  much  to  the  Govern- 
well  as  to  the  underwriters.  The  last  resort  of  vessels  is  fre- 
her  "  ground-tackle;"  it  should  therefore  be  of  the  best. 
English  Government  requires  all  cables  and  anchors  to  be  tested 
ixed  standard.  All  defective  and  inferior  work  is  shipped  abroad 
1  cheap.  Much  of  it  is  said  to  find  its  way  to  our  country  to  the 
nt  of  our  workers.  The  British  Lloyds  refuse  first-class  ratings 
Is  with  untested  chaifis.  Excepting  the  Navy,  most  of  the  chain 
'  the  Light-House  Board,  the  Engineer  Department,  U.  S.  A., 
st  Survey,  and  the  Fish  Commission,  is  made  by  the  lowest- bid- 
ring,  and  is  required  to  undergo  variable  tests,  mostly,  however, 
dance  with  some  foreign  requirement.  A  law  in  this  country 
ig  standard  tests  would  protect  owners  and  underwriters,  and 
je  in  the  interest  of  every  manufacturer  against  the  inferior 
purchased  abroad. 

Bureau  being  the  only  department  of  the  Government  engaged 
ufacturing  chains  and  anchors,  it  is  eminently  proper  that  the 
ons  and  tests  here  indicated  be  placed  under  its  control  and 
n.  As  much  experimental  work  on  the  tensile  strength,  ductility, 
:y,  &c.,  of  American  iron  and  steel  has  been  done  under  its  direc- 
ere  has  been  established  for  its  own  guidance  the  only  stand- 
ed  on  these  results.  They  have  been  found  to  differ  very  ma- 
from  the  usual  rules  used  in  England.  No  expense  will  attend 
sage  of  such  a  law  beyond  the  travel  of  the  inspecting  officer. 
)ense  to  the  owners  of  vessels  or  to  underwriters  will  be  nothing 
postage. 

TRAINING   APPRENTICES  FOR   THE   NAVY. 

3  are  established  at  the  larger  sea-port  towns  receiving  ships 
apprentices  may  be  enlisted  for  the  Navy.  During  the  year  the 
•  of  applicants  reached  3,754 ;  the  number  rejected  for  various 
2,601 ;  leaving  the  number  accepted  1,153. 
is  number  there  were  394  who  failed  to  report  after  examination, 
the  number  actually  received  into  the  service  was  759.- 
bllowing  affords  an  actual  exhibit  of  the  number  of  apprentices 
^rvice  on  the  last  of  the  fiscal  year :  Number  of  apprentices 
tl  stationary  and  cruising  training-ships,  749;  number  on  board 
I  vessels  of  the  general  service,  528 ;  total  number  in  service, 

d  on  board  the  cruising  vessels  of  the  service  were  distributed  as 

• 

lantic  Station 126 

Jantio  Station 57 

»t«tion 77 

a  Station 81 

•tation 187 

tal 528 

tystem  at  present  in  force  after  enlistment  embraces,  for  a  period 
it  six  months,  primary  instruction  in  the  ordinary  branches  of 
I  education,  and  the  preliminary  instruction  in  knotting,  splic- 
ating,  signals,  &c.,  and  infantry  exercises  on  board  the  New 
hire.  Those  qualified  at  the  expiration  of  this  period  are  trans- 
to  the  cruising  training-ships,  and  a  further  period  of  similar 
tion  is  continued  at  sea.    After  their  return  from  this  cruise, 

il41  NAVY 13 
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lasting  several  moiiths,  all  found  qualified  are  transferred  to  tbec 
of  the  general  service,  where  their   usefulness   is  found  to  be  i 
marked.    The  cruising  training-ships  Portsmouth,  Jamestown,  and 
atoga  have  been  kept  at  sea  as  much  as  practicable.     In  the  early 
of  the  year  a  cruise  of  several  months'  duration  was  made  to  the  V 
ward  Islands  with  very  gratifying  results.    In  May  they  sailed  ooi 
European  cruise  of  several  months'  length,  but  had  not  returned  al 
end  of  the  fiscal  year,  though  excellent  results  have  been  report 
abroa<l. 

TRAINING-SHIPS, 

The  cruisifig  training-ships  Portsmouth,  Jamestown,  and  Sarato(^ 
are  in  such  condition  as  to  require  constant  repairs.    The  time  is 
at  hand  wlien  they  will  be  unseaworthy.     When  Ijuilt,  and  for 
years  afterward,  these  were  most  excellent  vessels  for  training 
poses,  but  as  steam  has  now  become  the  principal  motive  power 
as  war  vessels  are  yearly  growing  more  into  machines  with  sul 
sail  power,  it  is  believed  that  if  we  are  to  keep  abreast  of,  and  im 
prentices  are  to  be  made  familiar  with,  the  improvements  and  reqi 
ment«  of  the  modern  war  ship  in  which  they  are  to  serve,  with 
complicated  machinery  for  ofl'ensive  and  defensive  purposes,  theii 
liminary  instruction  should  begin  in  a  type  of  vessel  more  nearly 
the  modern  war  ship.     In  this  view  the  cruising  training-ships  si 
be  of  the  most  modern  type  and  construction.     All  that  is  now 
them  on  these  old  vessels  could  be  as  well  taught  on  board  the  ne' 
types,  together  witli  very  much  more  that  they  can  only  learn  now 
their  transfer.    If  thereat  usefulnessof  their  lives  is  to  be  begun  after 
preliminary  training  ends  in  the  training  squadron,  then  we  are  wi 
timein  these  oldantiquated  types  of  ships  that  have  hadnouseintht 
ties  of  the  last  twenty  live  years,  but  which  bear  about  the  same 
tion  to  the  modern  war  ship  that  the  ordinary  "  tallow  dip  ^  does  to 
electric  light. 

The  Bureau  would  therefore  urgently  recoihmend  for  your  < 
ation  the  construction  of  two  co!ni)osite  vessels  engined  with  am 
steam  power  and  lifting  screws,  armed  with  modern  guns  and  b 
with  the  newest  tori)edo  attachments.    The  Bureau  is  of  opinion 
this  would  be  a  wise  and  economic  measure,  and  would  obviate 
stant  extensive  and  costly  repairs  of  these  old  and  almost  o\ 
training-shii)S. 

SAIL  LOFTS. 

In  the  sail  lofts  at  the  various  yards  there  have  been  expended 
and  material  in  making  sails,  awnings,  hammocks,  clothes 
the  following : 

For  material 

For  Ial)or tts 

Total 
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ions  under  the  sixth  seotioa  of  the  act  'of  March  2, : 
'56  aad  4757,  Beritted  SEatutea  of  the  Uoited  Stat^. 
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KXIilRTED  3rEN. 

le  -lOth  of  June  there  were  8,203  men  and  apprentices.  The 
I  uiimljer  liii.s  not  exceeded  the  legal  quota. 

wtA 7,500 

■led  <ln rill);  lisi-nl  year  at  remlizvonn 1,762 

rt»iJ  iin  lioani  vessel* ^,953 

w  tliiriiiK  .v«ar 3,732 

IS  diirini;  vear 941 

43 

loywl  ill  t'isli  CiHinHiHMioii  - 134 

loywlat  Niival  AcmU'iny  (siiTiiriiPr) 300 

U^ed  at  Naviil  Acailcmy  (winii-r) 112 

toyed  in  Coast  Siirvfj' 275 

Borean  wonid  again  reiterate  the  reeommendfttioh  of  previous 

that  the  force  employed  at  the  Naval  Academy,  in  the  Fish 
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Commission,  and  Coast  Survey  be  allowed  independently  of  the  1 
men  intended  for  the  general  service.    The  incr^asinp:  reqaireme 
these  services  draw  largely  ui)on  the  quota  established  by  law  for 
JSTavy,  and  is  often  the  occasion  of  much  embarrassment  to  the  > 
ment  of  our  war  ships.    The  force  fcr  these  services  should  be 
to  500  men,  and  should  be  known  as  "auxiliaries  for  special  ser 
otherwise  when  these  men  are  supplied  as  required  the  force  rem 
is  not  sutificient  to  properly  man  the  regular  cruisers. 

The  cost  of  maintaining  the  Fish  Commission  from  pay  of  Navjiir 
the  fiscal  year  was  $70,252. 

The  cost  of  maintaining  the  Coast  Survey  from  pay  of  Nav^'  for  tie 
fiscal  year  was  $256,170. 

It  is  true  that  most  of  the  work  of  the  Coast  Survey  and  of  the ! 
Commission  is  done  with  the  aid  of  the  officers  and  enlisted  uieno 
Navy,  but  the  Bureau  does  not  think  that  it  is  umferstood  by  thep 
that  these  two  services  claim  so  much  of  the  avaiUible  force  of  the^aTf 
as  409  men  to  perform  their  duties  and  draw  so  largely  upon  its  appn- 
priations  to  defray  the  expense  of  these  two  establishmeuts. 

The  Bureau  would  renew  its  recommendation  of  last  3'ear  for  le 
tion  to  allow  honorably  discharged  men  to  elect  a  home  on  board 
of  the  receiving  ships  during  tlie  three  months  granted  by  law  as 
limit  of  time  within  which  to  re  enlist  after  discharge,  the  men  soc 
ing  a  home  to  be  entitled  to  one  ration  per  day  for  their  keeping  aw 
be  amenable  to  such  regulations  as  the  Bureau  may  establish  whiU 
residing.    By  this  arrangement  these  men  would  be  able  to  escape 
discomfort  now  experienced  in  our  larger  cities,  where  many  are  unrto 
by  necessity  after  their  discharge  into  miserable  and  uncleanly  b 
ing  x>laces.    Much  benefit  would  accrue  to  the  service  in  the  improi 
character  of  its  personnel  if  legislation  could  be  secured  to  enable 
honorably  discharged  men  to  take  advantage  of  these  vessels  as 
during  the  three  months  allowed  them  to  reenlist  after  discharge. 

Tlie  Bureau  has  anticipated  to  some  extent  the  improvement  i 
taking  place  in  the  various  imx)lements  for  ofienseand  defense  in 
to  be  used  on  board  of  our  new  war  vessels  by  organizing  a  class  oi  ic 
men,  taken  from  the  general  service,  one-half  of  which  are  now  beuf 
trained  in  the  use  of  all  the  electrical  apparatus  and  fittings  at  the 
pedo  station  at  Newport;  the  other  half  are  being  trained  in  the  \ 
tools,  lathes,  and  other  implements  of  the  ordnance  shops  at  the  navj- 
yard,  Washington.     When  each  class  shall  have  completed  their  • 
of  training  at  Newport  or  at  Washington  they  are  to  change  sta 
and  ultimately  they  are  to  be  transferred  to  the  general  service,  i 
they  can  act  as  instructors  to  the  crews,  and  their  places  are  to  hi 
plied  by  others  drawn  from  the  general  service  for  similar  instrv 
until  a  sufficiently  large  body  of  trained  men  shall  have  been  sc 

I  would  suggest  the  importance  of  amending  section  2166  of 
vised  Statutes,  referring  to  aliens  in  the  Army  becoming  citizens 
to  include  the  Navy.    Also  that  sections  4756  and  4757,  relating  to 
sions,  be  amended  so  as  to  include  men  who  have  served  as  app 
petty  officers,  some  of  this  worthy  cla^s  of  necessary  men  being 
excluded  from  pension  benefits  by  not  having  been  enlisted. 

The  Bureau  would  again  submit  its  recommendation  of  last  j 
relation  to  the  matter  of  outfit  for  enlisted  men  of  the  Navy.     It  u 
lieved  if  an  outfit  of  clothing  could  be  given  as  a  gratuity  to      I 
on  enlistment  that  much  of  the  desertion  now  occurring  wou 
vented.    At  the  present  time  the  clothing  outfit  of  a  recruit  oc     a 
three  months  of  his  pay,  which  must  be  assumed  as  a  debt  to        <     ' 
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mt.    In  many  cases  tlie  clothes  are  worn  ont  before  they  can  be 

br  by  service,  and  while  so  indebted  the  recruit  enjoys  no  privi- 

of  liberty  nor  money  for  personal  nse.    As  a  matter  of  course  this 

vdm  is  looked  upon  as  discouraging  by  the  sailor,  if  not  oppressive. 

tions  follow,  with  theft  of  outfit,  as  a  result  of  the  present  system. 

IS  oelieved  that  if  the  enlisted  men  of  the  Navy  were  placed  upon  a 

what  similar  footing  with  those  of  the  Army  and  Marine  Corps  in 

)  matter  of  a  clothing  outfit- on  enlistment  there  would  be  less  fire- 

>nt  desertion  and  much  more  contentment  with  the  service. 

The  Bureau  has  also  in  view  the  improvement  in  all  mess  conditions 

;he  men  by  which  better  means  of  preparing,  cooking,  and  serving 

ir  rations  can  be  effected,  and  hopes  to  succeed  in  establishing  a 

ter  system  of  cooking  by  training  a  few  men  annually  in  the  art  of 

)ining  to  the  best  advantage  the  various  articles  of  the  Navy 

ion. 

Lt  present  there  are  no  libraries  for  the  crews  of  our  war  vessels  and 
Appropriation  for  this  purpose,  but  as  their  better  training  would  re- 
t^  with  opportunities  to  improve  their  minds  during  some  of  the  idle 
LFS  when  off  watch  at  sea  or  in  port,  I  would  respectfully  urge  a 
II  appropriation  to  begin  this  important  work.    The  Bureau  would 

St  $10,000. 
lie  Bureau  would  urgently  recommend  the  importance  of  some  leg- 
ion looking  to  the  retirement  of  enlisted  men  of  the  Navy  after  thirty 
\  of  service,  as  in  the  Army  and  Marine  Corps  at  present.    Under 
cing  laws  the  i^ension  allowance  of  seamen  is  but  a  pittance  to  de- 
icl  upon  when  no  longer  able  to  serve,  and  in  cases  where  the  disa- 
ty  of  age  prevents  the  recipient  from  adding  something  to  this  small 
»waoce  there  is  some  distress.  The  Bureau  believes  that  the  exposure, 
rations,  and  hardships  of  the  seaman  incident  to  his  life  at  sea  or  in 
lealtbful  ports  abroad  entitle  bim  to  the  same  consideration  as  the 
rine  who  serves  on  board  ship  with  bim,  and  it  would  be  a  great  re- 
to  many  of  our  worn-out  old  veterans  if  they  could  be  assured  of 
\  care  from  the  Governinont  they  have  upheld  tbrouprh  storm  and 
during  at  least  two  of  its  wars.     In  tbeir  bebalf  tbe  Bureau  would 
»rc«*de  for  an  amendment  to  tbe  statute  passed  Februar3'  14, 1885,  to 
liide  the  Navy. 

hie  other  matter  of  vital  importance  to  the  eflftciency  of  tbe  service 
I  to  the  welfare  of  the  men  is  tbat  tbey  should  be  permitted  by  law 
>  system  of  savings  bank  similar  to  tbat  enjoyed  by  tbeir  Army  as- 
tes.    This  law  for  tbe  Army  was  enacted  in  1872,  and  has  been 
imended  in  tbe  highest  terms  as  a  means  by  which  desertions  have 
I  largely  checked  and  tbe  morale  of  the  Army  much  increased.    By 
on  1305,  Revised  Statutes,  any  enlisted  man  of  tbe  Army  is  per- 
ked to  deposit  his  savings  in  sums  not  less  than  $5  with  any  Army 
rmaster.    The  money  so  deposited  is  to  be  accounted  for  in  the  same 
nner  as  other  public  funds,  and  passes  to  the  credit  of  the  appropri- 
m  for  the  pay  of  tbe  Army.     These  savings  arc  not  subject  to  forfeit- 
by  sentence  of  courts-martial,  but  are  forfeited  by  desertion,  and 
paid  upon  the  final  discharge  of  tbe  soldier,  or  to  bis  heirs  if  de- 
d.    The  Government  is  made  liable  by  law  for  the  amounts  de- 
ed.   By  section  130G  tbe  rate  of  4  per  cent,  interest  per  annum  on 
deposits  has  been  established  for  any  sum  not  less  than  $51)  so 
ed  for  a  ]>eriod  of  six  months  or  longer,  to  be  paid  tbe  soldier 
uischarged. 

t  service  of  sailors  being  always  without  the  United  States,  there 
>  opportunities  to  invest  their  earnings,  as  might  sometimes  occur 
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with  their  companion  in  arms  of  the  Army,  and  anless  some  care  of 
sort  be  tlirown  around  them  by  their  Government  moat  of  their  savings 
are  squandered  away  from  home  or  wrung  from  them  after  their  retuin 
by  nuscrux)ulous  boarding-house  keepers. 

I  would  earnestly  recommend  this  matter  to  your  attention  with  t 
view  to  securing  such  legislation  on  this  subject  as  may  place  the  sailor 
on  an  equal  footing  with  his  Army  comrade. 

In  recruiting  for  the  Navy  it  has  been  customary  for  years  to  read  over 
to  the  recruit  the  shipping  articles  before  they  are  signed,  in  order  tliat 
he  may  thoroughly  uiidei'stand  the  responsibilities  of  the  service  he  is 
about  to  undertake,  but  there  is  no  authority  of  law  for  a  commissioned 
officer  of  the  Navy  to  administer  the  oath  of  allegiance  to  recruits,  tf 
l)rescribed  for  the  Army  in  article  2,  section  1342,  Revised  Statutes; 
and  as  there  are  no  notaries  public  appointed  on  board  receiving-ship 
or  at  naval  rendezvous,  the  binding  ]>articular8  of  an  oath  cannot  be 
lawfully  prescribed,  as  everywhere  else  in  the  Government  militoy 
service,  as  a  necessary  preliminary  to  appointment  to  phice. 

If  the  statute  quoted  could  be  made  to  include  the  Navy,  oaths  cooU 
be  lawfully  administered  by  commissioned  officers  of  the  Navy  andtbe 
matter  of  enlistment  thus  given  more  solemnity  and  binding  force  thai 
at  present. 

The  Bureau  has  the  honor  to  transmit  herewith  an  itemed  estimito 
of  the  additions  to  the  plant  at  the  Washington  yard,  showing  indetiQ 
what  is  needed  to  modernize  it  so  that  all  articles  manufactured  in  fot* 
ure  may  be  produced  at  much  lower  cost  than  is  now  possible,  and 
would  earnestly  request  their  recommendation. 
Very  respectfully,  vour  obedieiU  servant, 

W.  S.  SCHLEY, 
Chief  of  Bureau. 

Hon.  William  C.  Whitney, 

Secretary  of  the  Kavy,  WaHhingto7ij  D,  C. 


ADDENDA   TO  REPORT, 

Statement  showing  amounts  appropriated,  amounts  erpended^  balances  om  hand  JwM% 
1885,  kind  estimates  of  the  probable  demands  which  may  remain  on  each  apfirofrUtiti^ 


A  »..w.».^.*4»n^  ATiioiint  Amount 

AppropnatioDH.  appiopriatt-d.     exi»eiMled. 


I 


I 
Balance  on  .    ProlitU''*' 
band  JnneSO-  nii«iii»#' 
1885.        I  proprWi* 


Equipmont  of  vcKwels $T:>0.  000  $C82. 122  21  '.  $C7, 877  79        llflU.*  f 

TnuiHportaiion  ami  recruiting 25, 000  24, 921  44  78  M  ■         27,  W  ■ 

Civil  oBtubliBhnM'iit ..   9,000  8,563  27  .             436  73    

Contingent,  Bureau  of  Equipment  and  Re-  ' 

cniiting 10.000  9,983  00  17  00'.          !,•• 

Steel  orniHerH  7K.  (MM)  60,318  89          18,28100  1 ;; 

Training  Htation 21, 000  18, 048  07  2, 951  93  '          J,*^  * 

Schedule  of  bids  for  water  supply  at  Coanttrn'  Harbor  Island,  under  adrertisewietif  i^ 

April  28,  1885. 

Philip  T.  Conroy  :  $1,750  for  arte.sian  wells;  for  piping,  j;L50  per  foot. 
Manhattan  Art«»8ian  Well  Company  :  $7,000,  or  ^'t  per  foot  if  under  1,U00  feet. 
•JeRso  Hiitton  :  ^10  per  foot  np  to  1,000  Untt ;  reservoir,  i?500. 
Delhort  L.  Barker:  *)^l,87r.  for  five  wells  to  furniflh  :«),000  gallons  daily ;  re»eTVoir, 

*;B*')^)'2. 1() :  overflow  )>ipe,  ^:$47.'{.04  ;  suction  pipe  and  trenching, ^143.60 ;  forMipP^ 

main,  $4*27.50. 


•Accepted. 
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ents  showing  amounts  expended  during  fiscal  year  ending  June  30, 1885, /or  wages  of 
anics  and  laborers  and  for  the  purchase  of  materials  for  repairing  or  equipping  ves- 
}f  the  Navy y  showing  cost  of  stores  received,  expended^  and  on  hand  June  30, 1885. 

uled  for  wages  of  mechanics  and  laborers f*^44, 282  00 

ided  for  the  purchase  of  material,  &c 1 300, 014  54 

iited  value  of  stores  on  hand  June  30, 1884 1, 727 ,  937  59 

ed  during  fiscal  year 699, 957  60 

ided  during  fiscal  year 892, 627  10 

lited  value  of  stores  on  hand  June  30.  1885 1,595,268  09 

Estimate  to  modernize  rolling-mill,  forge,  and  anchor  shops, 

*8ting  machine  (Emery) $30,000 

►tary  squeezer,  for  puddle  balls  or  150-pound  scrap  piles 4,  OoC^ 

<.'am-enj;ine,  suitable  to  drive  same,  cylinder  12  by  24  inches 1,950 

eatiuj?  furnace  complete 710 

air  Gothic  puddle  rolls  for  old  mill ) 

air  rolls  for  making  5-inch  puddle  bars,  with  guides  and  rest  bars    >  1,452 

)oth  pairs ^ 

Much  three  high  guide  rolling-mill  complete,  chilled  rolls  and  all  fit- 

8 7,275 

eam-engine,  suitable  to  drive  the  same,  cylinder  18  by  22  inches  and 

1  extra  heavy  fly-wheel 4, 000 

ist-iron  straightening  plate,  2  feet  by  30  inches 289 

ails  for  hot  bed 168 

it  and  erection  expenses  on  the  above 1, 000 

ib  cranes 2, 500 

Air  rotary  nhears,  for  thin  plate 500 

new  boilers  set  in  masonry 5, 000 

58,894 

Ic  of  hidsjor  improvements  at  Naval  Training  Station,  Coasters*  Harbor  Island,  un- 

der  advertisement  dated  August  25,  1884. 


aes  of  bidders. 


Zngland    Weston 
Ic  Light  Company. 


.bcock  &  Wilcox 
laoy. 

dtBatler 

rtb    MannfiRctar- 

oinpany. 

Company  forlso- 

Ligbtinic. 

•o 


Water 
supply. 


T.  Conroy  &Co. 


►3,150 


Steam- 
heatiDj;  ap- 
paratus. 


Two 60-      I  Six  bun- 


Electric 


horse  power ;'  dred  feet     [  ,1:;^?? " 

hnll^  •«w«rnin«      "Khting. 


boilers,      {sewer  pipe 


♦$3,755 


*$3,287 


$295 


12,100 


t$7,480 
7,180 


•8,150 
7,850 


Remarks. 


For  underground 

wires. 
For  overhead 

wItm. 


For  underground 

wires. 
For  overhead 

wires. 


•Accepted. 
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Detailed  ohjeotn  of  expenditure,  and  ciplanatlotiH, 

j| 

1 

KQIJH-MIST  Of  VKSBRLS. 

For  coal  fbr  utoamerii'  and  shina'  oao,  InelodinK  eipenaM  of  traniiporta- 
tlon.  atoHjie.  and  handling;  Vetnp,  wire.  hld«,  an.l  other  matcriiTta  Ibr 

iibora,>M>lil«i.  gall-] ■,  and  cbalDa,  o«nva«  forlho  n.F.nnf«:toreof  aaila. 

and  for  the  pDrchnae  of  all  other  acticteaof  equipment  at  hcinia  and 

•an,  000  00 

30,000  00 

ttniiona.ef  r\'ice  citiBontea,  goud-condnct  baduM,  and  llbiarlf*  for  en- 
llal'd  men,  -rbml  Lnak-  for  truininR  ahi|».,  nirdala  for  ha;a,  and 

ReeTOltioir,  .mfure«™  and  inipaH.lble  to  olaialflr  (approBriSled.  R«T. 

10.000  00 

11 

nienia  of  Ihn  ai'rvlw^  and  a  i]plloli-Dcy  ■pproprialiOD  vlll  ho  neceuBrr  In 
TK-a  fflraeaniOD  "  omliraf «<l  in  Ihu  r'iKnirito  for  the  next  fiiust  jear.  it  hai 

rooda.  blllldlni:>,  and  Rrnunda  at  the  nainl  Iralniug  aUtlon.  and  the 
the  asme  (appropriated;  23  Slat.,  p.  4»7,aec.l) 

»,«.« 

*" 

Mavr-jarf.  Klltery.  Me. ; 

1.2«0  00 

1.000  00 

1.  BOO  00 
1.400  00 
1,HW00 

1,000  00 

MS 

1,200  00 
l|200  00 

i: 000  00 

1,900  00 

ileoBoo 

1,000  00 

Navj.yani,  Charl,.«to>rn.  Maaa, : 

"'Tirt-E""'""- =■"■'■" 

One  clerk 

Oieqle'rk(appropriat..d,  It.  S.,Z3,p.4M,seo,  1) 

''"^n'^c^rr"""'^""''""-^ 

Na<T-J»rd,  Norfolk,  Va.: 

Sa-n-ytxA.  Penaacola,  Fla.: 

6b.  writer 7. 
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I  of  appropriation »  rrquf red  for  the  Mrviee  6/  tkf  fiscal  gear,  ^-c— Continued. 


atiou 

m 
fell 

i 

jiil 

;iird.M»eIaUDd.C*J.: 

i.ioom 

and  com 

LubteD 

apa^itri 
anpropr 

80. 

aeal 
a  of 

•*.«MM 

ir  Ihe  pa  jment  of  DM  clerk  atracbarifae  neren 

iliitlPB.  an  iocrcawd  llrmed  eatiniBle  in  aiibm 

"ATnaVj.yanla.    TrB*a'"m«''unnipe!ld'ed'fron 
nrpiiifor  oGjecU  eDnmeniU-l  in  »fiiOD  3.  act  o 

M,*«)(K» 

'0,««4ie:fgStat.,p.tM.Me.l).'       II.BOP  00  ! 


niocDKer  (tlarch  3,  1685) . . 


iddlivballa  or  IM  panDd'aerap  pil«i'(iniimlued> 
)liudeTl2by24iiicli« 


ie-ffifnac«  Himplel.i  (i<ul»i>11(cd) 
inthic  piiddleTolla  fur  old  Tiiili :  o 


■e  hieb.jiai' 


rcilllDK-ni"!  ci 


1  <>inbTnllI<il)    . 
HrdroUauidell 

iabj-'biinciiraii 


ram-i-oniB*  anitable  lo  driv 

.«iin.i;«vrll.v..beelr™L.. , 

«ila  for  bot-bed  (■uGiutlI*ii)  

iIiinilerectlaniiIpeni<eaDnlbeBbor(j(aiibiDlt(ed)  

Ib-cr.nMlaubmlttwIi 

ur  rolsry  ahwra  for  thlo  plate  (aiibmltrcd) 


iniplrte  eqiilpiDeiit  oolBt  of  nnw  nl 
ling  aqnadrun  {aubmllledl '.... 


No.  12.— BUEEAU  OF  OEDNAHCE. 


Bureau  of  Ordnance,  Navy  Department, 

Washington  City,  October  15,  1835. 

Sir:  I  have  the  honor  to  subiuit  the  annual  report  of  this  Bureti, 
and  also  to  transmit  estimates  for  the  fiscal  year  ending  June  30, 1S87. 

(1)  FiK^l,  to()l8,  ii)at<M'iiil,  and  labor  ;  batteries  of  the  new  types  for  six  ships  novii 

service :  towanls  the  general  armament  of  the  Navy  with  modem  secoudatj  brt- 
teries  and  sniall-arms;  pr(K)f  of  naval  guns  and  their  appendages;  modeni  vnk' 
ment  of  two  ])ructice-ship8  for  the  training-squadron,  and  establiahmeDt  oft 
pruvinj^  and  rau«i:ing  ground fl,  11^,750  M 

(2)  General  repairs  to  ordnuuco  buildings,  magazines,  and  appendages.  15,000  N 
(15)  Freight  an<l  nuHcellaneous  ex]>ense8 5,O00N 

(4)  Civil  establiHhment  at  navy-yards 23,8tt1S 

(5)  General  expehses  of  the  torpedo-station  ;  purchase  of  a-  torpedo- 

boat,  and  of  anto-mobile  t^irpedoes 250,500  01 

(6)  To  supply  the  ordnance  outfit  of  the  monitor  Miantononioh 2O7,OO0N 

(7)  To  supply  the  ordnance  outiits  of  the  monitors  Puritan,  Terror, 

Amphitrite,  and  Monadnock 866,000  09 

(8)  For  one  12-inch  B.  L.  rille 6O,000« 

(9)  For  the  armament  of  tlui  four  new  vessels  authorized  by  act  ap- 

proved March  3,  1885 878,770l)l 

(10)  For  the  purchase  of  improved  and  more  i)owerful  machinery  for 

the  manufacture  of  cannon , 50,000  09 

3.468,^15 

Cannon, 
type  guns. 

Confjress  not  having  appropriated  for  the  construction  of  any  idow 
type  guns,  no  new  ones  have  been  commenced  this  year.  The  number 
of  rounds  fired  by  Uw  first  ()inch  gnn,  however,  has  l)een  carried  to27i 
Its  behavior  has  continued  to  maintain  the  merits  of  ther  desii^  ^ 
5inch  gun  has  been  completed  and  had  a  preliminary  trial;  it  htf 
thus  far  proved  satisfactory. 

The  construction  of  the  first  8-inch  gun  has  progressed  considerftjilj 
since  last  report.  The  rings  have  arrived  from  England  and  are  hdH 
put  on  as  rajiidly  as  possible. 

The  introduction  of  the  slow-burning  brown  (or  cocoa)  powder  !*■ 
rendered  some  additional  hooping  necessary  on  the  chase  of  this  fOBj 
and  the  forgings  for  these  hoops  are  being  made  as  rapidly  as  possibki 
and  when  machined  will  be  shrunk  on.  When  this  is  done  tbe  gun  wiB 
be  completed  at  once  and  its  ballistics  determined. 

The  tubes  and  jackets  of  the  first  10-inch  guns  are  assembled,  A&' 
most  of  the  rings  have  very  recently  arrived  from  Europe.  CertaiB 
chase  and  muzzle  rings  will  be  made  in  this  country  as  soon  as  prie- 
ticable. 

The  use  of  the  new  slow-burning  powder  has  resulted  in  carrying  th6 

2(hi 
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lighest  pressures  in  the  bores  of  guus  much  further  aloug  the  chase  than 
N2is  the  case  when  black  powder  only  was  used. 

This  fact  calls  for.  additional  strength  forward  of  the  trunnions,  and 
accordingly  the  8inch  and  10  inch  guns  are  receiving  additional  rings 
ou  the  chase  (as  mentioned). 

Forgings  for  the  lOJ-inch  gun  have  been  very  recently  received  from 
Sir  Joseph  Whitworth  &  Co.  Manufacture  has  not  commenced,  and  no 
funds  are  now  available  for  the  purpose. 

A  preliminary  computation  and  a  drawing  of  the  16-inch  gnn  (110 
tous)  have  been  prepared  ;  and  the  latter  will  be  found  in  Appendix. 

The  drawings  and  calculations  of  resistance  for  the  strengthening  of 
the  8-inch  gun  and  for  the  construction  of  the  16-inch  gun  were  made  by 
Lieut.  A.  R.  Couden,  U.  S.  N.,  who  has  also  done  much  other  valuable 
work. 

» 

The  winding  of  wire  on  the  first  6  inch  wire- wound  gun  has  been 
completed.  It  was  laid  on  with  varying  tension  according  to  the  form- 
ulas deduced  by  Ensign  Philip  R.  Alger,  U.  S.  K  The  compression  of 
the  bore  was  very  uniform,  and  in  accordance  with  the  anticipations  of 
the  Bureau.    It  is  given  in  the  Appendix. 

The  use  of  spring  firing  attachments  with  the  type  guns  has  contin- 
ued, and  a  good  deal  of  experience  has  been  gained  with  these  rather 
troublesome  apparatus.  The  one  that  promises  best  of  those  thus  far 
tried  is  in  a  satisfactory  state.  A  new  design  is  represented  in  the  Ap- 
pendix. This  promises  well,  is  light  and  simple,  and  will  be  tried  if 
occasion  offers. 

POWDER. 

Within  the  past  year  very  notable  progress  has  been  made  in  the  de- 
velopment of  powder  for  great  guns. 

After  tbe  purchase  and  arrival  of  the  German  brown  (or  cocoa)  pow- 
ier  referred  to  in  last  report,  the  Bureau  began  experiments  at  the 
fiaval  ordnance  proving  ground  at  Annapolis,  with  a  view  to  the  pro- 
luction  of  a  domestic  powder  that  would  repeat  the  excellent  results  of 
tbe  German  sample.  At  tirst  only  moderate  success  was  attained,  but 
inally,  by  repeated  trials  at  the  proving  ground,  and  by  much  practice 
:here  with  samples  made  by  the  Messrs.  Dn  Pont  &  Co.,  a  specification 
pras  settled  upon  that  is  thus  far  uniform  in  its  action  and  gives  in  the 
^inch  gun  most  gratifying  velocities  for  the  pressures  developed. 

The  characteristics  of  the  grain  as  regards  its  rate  of  burning  are 
mder  complete  control  in  manufacture,  and  the  photographs  in  the 
Appendix,  page  237  (showing  an  uubiirned  grain  and  two  which  were 
Mown  out  partly  consumed),  illustrate  the  progressive  nature  of  the 
jombuslion,  there  being  an  increasing  surface  outside  of  the  prism  as 
irell  as  through  the  central  perforation. 

A  series  of  trials  are  in  progress  with  the  German  and  domestic 

wder  for  the  purpose  of  developing  the  comparative  hygrometric 

alities  of  the  two  and  the  rate  of  burning  as  atfected  by  temperature. 
inus  far  no  unfavorable  indications  have  been  obtained  with  respect  to 
he  domestic  grain. 

The  Bureau  has  ordered  another  sample  lot,  which  will  be  delivered 
Shortly,  and  it  is  to  be  hoped  it  will  prove  equal  to  that  last  fired.  To 
cessfully  manufacture  brown  powder  in  our  country  is  a  point  of  the 
'  greatest  interest  to  us,  and  its  importance  cannot  be  overrated. 

xo  be  independent  of  foreign  manufacturers  for  the  supply  of  the  only 
aiown  powder  that  is  really  suitable  for  use  in  high-power  guns  as  now 
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coustructed,  is  a  matter  that  should  concern  every  American.  Com- 
mander W.  M.  Folger,  U.  S.  K,  has  had  immediate  direction  of  afiain 
relating  to  the  development  of  this  powder,  and  his  coarse  throaghoot 
is  highly  appreciated  by  the  Bureau. 

The  highest  results  obtained  with  this  powder  in  the  six-inch  gaoare 
as  follows: 


Charge.        -  Muzzle  velocity.        Pressare. 


Pounds. 
52 
51 
50 


2,036 
2,021 
2,011 


15.8 

15 

14.8 


The  limited  firing  had  with  the  five-inch  gun  has  been  equally  feva- 
able. 

Jt  is  probable  that  the  Bureau  will  ask  the  Messrs.  Dapont  to  altar 
the  size  of  the  prism  to  one  that  will  accommodate  itself  to  a  greattf 
number  of  calibers  of  our  guns. 

Considerable  work  has  been  done  in  connection  with  the  developmeot 
of  suitable  ])owder  for  the  Hotchkiss  machine  cannon,  lately  adopted 
in  this  and  other  countries.  Specifications  of  black  powder  have  beei 
established  for  each  caliber,  which  give  results  generally  superior  to 
those  obtained  abroad,  and  will  enable  us  to  make  large  quantities  of 
pow(i(»r  for  these  very  inii)ortant  guns  at  any  time  it  may  be  reqnired. 
An  acfcount  of  the  trials  (which  took  place  at  the  naval  orduanoe 
l)roviiig  ground)  atid  the  results  obtained  will  be  found  in  the  Appen- 
dix, i)age  2M, 

The  trials  of  small-arm  powder  commenced  last  year  at  the  naval 
ordnance  proving  ground  (detailed  in  the  last  rejmrt)  have  l>eeu  prose- 
cuted with  the  result  of  grading  the  powders  used  by  private  and  other 
establishments  and  showing  the  relative  values  of  difterent  ammunition 
for  naval  purposes. 

PROJECTILES. 

Some  slightly-improved  forms  of  common  shell  have  been  introduced, 
with  a  view  to  more  resistance  in  the  gun  and  against  targets. 

Instructive  practice  has  been  had  against  an  8-inch  compound  armor 
plate,  from  the  Ginch  B.  L.  high-[)ower  rifle,  using  tempered  projectiloSi 
some  of  carbon  and  son)e  of  Chrome  steel.  The  results  (which  are  de- 
tailed in  the  Appendix,  pages  229  and  231)  are  instructive,  showioKtli^ 
resisting  [)ower  of  the  plate  and  the  progress  that  has  been  made  in  the 
adaptation  of  the  i)r()jectile  to  its  purpose. 

TI)e  great  energy  carried  to  the  target  by  the  modern  projectile  calb 
for  the  utmost  resisting  power  on  the  part  of  the  latter,  and  it  Is  rea- 
sonable to  suppose  that  considerable  time  will  be  required  to  develop 
the  best  teini)er  and  other  conditions  of  metal  to  do  effective  workoa 
hard-faced  plates.  It  is  not  too  much  to  say  that  the  last  six-inch  aW 
tried  by  us  have  done  fully  as  well  as  those  thus  far  tried  abroad,  9xA 
it  is  thought  that  we  shall  speedily  surpass  the  results  now  obtiuned* 

The  constant  advance  made  in  the  resisting  power  of  armor  CAllafor 
continued  effort  to  develop  the  ])ower  of  the  projectile,  and  this  i»  • 
species  of  work  which  is  not  likely  to  be  concluded  until  the  resistiog 
qualities  of  armor  have  reached  their  maximum,  and  been  overcome  by 
the  projectile. 
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ne  very  important  experiments  were  undertaken  by  the  Bureau  at 
aval  ordnance  proving  ground  for  the  purpose  of  investigating 
nestion  of  controlling  the  action  of  gun-cotton  when  used  as  the 
iug  charire  of  armor-piercing  shells.  These  trials  were  mostly 
Hi  out  with  the  six-pounder  rapid-fire  Hotchkiss  gun  against  tar- 
of  from  3  inches  to  6  inches  thick.  They  were  quite  successful, 
howed  that  the  gun-cotton  bursting  charge  could  be  so  controlled 
its  tendency  to  detonation  by  shock  of  departure  from  the  gnn 
>f  arrival  against  armor  could  be  lessened  sufficiently  to  render 
ration  by  projectiles  carrying  such  a  charge  quite  practicable, 
^'delaved-action"  fuze  has  been  devised,  which  accomplished  ex- 
)n  of  the  wet  charge  after  the  passage  of  the  projectile  through  the 
,  and  is  simple  in  structure  and  action. 

is  delayed-action  fuze  was  used  very  successfully  to  explode  sev- 
V  muzzle-loading  rifle  shells  (charged  with  gun  cotton)  in  the  ex- 
)n  chamber,  and  the  results  were  very  favorable,  the  number  of 
dpnts  obtained  and  character  of  fracture  showing  that  complete 
lation  was  obtaine<l. 

e  scheme  of  experimeuti}  from  which  the  foregoing  results  were 
ned  is  very  creditable  to  Commander  Folger,  by  whom  it  was  pro- 
1  and  condncteil,  and  the  results  are  extremely  valuable,  as  they 
lish  the  principles  upon  which  gun  cotton  can  be  safely  used  in 
shells,  and  thus  facilitate  greatly  the  preparations  for  practice 
ist  armor  with  heavier  shells. 

GAS  CHECKS. 

rtlier  and  very  extensive  trials  have  been  had  with  the  De  Bauge 
heck.  Much  of  this  practice  has  occurred  in  connection  with  the 
'  of  the  6-inch  guns  for  the  new  steel  cruisers.  The  check  was 
I  to  be  more  satisfactory  than  any  other  thus  far  brought  forward; 
ccasionally  it  would  stick  badly  in  the  chamber  without  apparent 
J.  The  Bureau  early  replaced  the  tin  and  brass  rings  (used  by  the 
iguished  inventor)  with  steel,  finding  improved  action;  but  still 
ehavior  of  the  (jheck  called  for  improvement.  Commander  Polger 
ately  introduced  an  antifriction  washer,  that  he  substituted  for  the 
g  which  has  heretofore  been  used  on  the  mushroom  stem.  This 
sipparatus  ai)pears  to  be  quite  successful,  and  enables  the  operator 
en  the  breech  of  the  gun  with  ease  after  discharges  which  produce 
,mber  pressure  of  over  15  tons  per  square  inch. 
is  is  a  very  important  step,  and  will  be  found  figured  in  the  Ap 
ix,  page  241. 

GUN   CARRIACfES. 

le  alterations  have  lately  been  made  in  the  design  of  the  ordinary 
ty-retnrn  broadside  carriage. 

ey  result  in  improved  action,  and  the  carriage  as  now  arranged  is 
D  in  the  Appendix. 

B  8-inch  barbette  carriages  of  the  Boston  and  Atlanta  have  been 
ed  to  work  by  ])ower,  as  shown  in  the  Appendix. 

design  for  8-inch  and  10-inch  pivot  carriages  is  shown  in  the 

Lix.     It  affords  a  better  support   against  and  distribution  of 

1  thrust  than  those  now  in  vogue,  and  is  strong  and  compact. 
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Preliminary  designs  of  centrjil-pivot  carriages  for  the  guns  of  thefoor 
cruisers  authorized  by  the  last  Congress  are  figured  in  Api)endix. 

In  originally  designing  all  our  gun  carriages  it  was  intended  tc 
unbaniinered  cast  steel  as  much  as  possible,  casting  each  part  mi 
single  piece  with  all  tbe  necessary  projections  and  attachments  in  phm. 

Unfortunately  it  has  been  found  that  the  steel  cast  in  these  son* 
what  complicated  forms  does  not  resist  well  the  fire  of  light  projectilec 
being  more  or  less  cracked  and  broken  by  shot  from  the  Hotchkissanl 
other  guns. 

For  this  reason  the  Bureau  has  been  obliged  in  a  measare  to  go  back 
to  wrought  iron.  It  is  believed,  however,  that  the  ductile  qualities^ 
unhannnered  steel  (when  cast  into  elaborate  forms)  may  shortly  be  so 
im])roved  as  to  render  its  use  for  gun  carriages,  &c.,  prudent. 

Several  new  designs  of  mounts  (or  carriages)  for  machine  caoDOi 
have*  been  completed  and  are  shown  in  the  Appendix. 

Some  are  for  the  decks  of  ships  and  some  are  for  the  tops. 

All  the  new  cairiage  designs  are  largely  due  to  Lieut.  Charles  A. 
Bradbury,  U.  S.  N. 

HOTCHKISS  GUNS. 

Since  last  report  the  47mm.  and  57mnj.  ra])id-fire  Hotchkiss  gun* 
therein  mentioned  have  been  leceived,  and  used  at  the  naval  ordnauce 
l)roving  ground. 

As  [)reviously  stated,  suitable  black  i)()wders  have  been  determined 
ui)on  for  each  caliber. 

As  it  is  very  desirable  tliat  maiiulacturers  in  our  own  country  shonid 
be  able  to  produce  the  llotclikiss  ammunition  (of  which  immense  quan- 
tities would  be  us(m!  in  war  on  account  of  the  rapid  rate  of  tire  of  these 
guns),  elVorts  have  been  ])(M'sistently  made  by  the  Bureau  to  i^rodncea 
<|uality  of  steel  sliells  here  tliat  would  be  su])erior  to  those  purchased 
abroad.  This  has  been  (^tVeeted,  ami  the  Bureau  has  produced  projec- 
tiles that  have  been  lired  several  times  through  the  maximum  thickness 


lately  come 


of  steel  (about  three  iiurhes)  without  practical  deformation. 

There  is  a  syst<'m  of  **  rolling"  st(»el  objects  which  has  ,,  ^^ 

forward,  and  ap]>ears  to  pi'(»mis(»  the  comparatively  cheap  pFoduction  of 
]n'qj(»ctiles  for  machine  and  otlier  cannon.  Of  course  cast-iron  shell  do 
not  oiler  any  ])artieu]ar  dillieulty  and  are  made  at  the  Washington  navy- 
vard  when  desired. 

The  AVim^hester  Bepeating  Arms  Company  is  engaged  in  some  ex- 
periments on  the  drawing  of  solid  cartridge-cases  for  Ilotcbkiss  amnio* 
nition,  ami  it  is  hoi)ed  that  their  eftorts  will  be  successful. 

At  the  (udnance  de])artment  of  the  Washington  navy -yard  workoo 
the  armaments  of  the  nmv  steel  <*ruisers  has  been  pushed  as  rapidly  tf 
possible,  and  also  all  of  the  n)atters  incident  to  general  work  of  the 
]Navy.  A  small  estimate  for  increase  of  machinery  has  been  submitted 
this  year.  In  case  this  l)ei)artment  were  jilaced  on  a  suitable  footingi 
however,  several  heavy  traveling  and  stationary  cranes  would  be  re- 
quired, as  well  as  a  good  deal  of  modern  machinery.  Much  of  tbe 
machinery  we  are  now  using  is  the  i»roperty  of  the  Bureau  of  Steam 
Engineering  an<l  the  Bureau  of  Construction  and  liepair. 


SEAMEN  GUNNBl 


The  instruction  of  seamen  ^ 
the   Washington  navy-yard 
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lervice  men"  has  been  added  to  them,  at  the  reqnest  of  the  Bareau  of 
Bquipment  and  Becmiting,  and  a  coarse  of  instruction  tor  both  has 
i)een  arranged  (and  enter^  npon  by  the  men)  both  there  and  at  the 
torpedo  station,  Newport,  B.  I. 

The  time  covered  by  instruction  and  practice  at  each  place  is  about 
six  months,  and  the  resulting  benefit  to  the  service  will  of  course  be 
rery  great.  It  is  proposed  to  increase  the  size  of  classes  as  much  as 
practicable,  and  to  supplement  the  instruction  by  the  issue  of  ^'cate- 
ehisms^  on  ordnance  subjects  for  the  use  of  the  men  on  shipboard. 

ARMAMENT  OF  THE  NEW  VESSELS. 

Since  last  report  five  6-inch  and  two  5-inch  breech-loading  high-power 
8teel  guns  have  been  completed  at  the  ordnance  department  of  the 
Washington  navy -yard,  and  are  now  at  the  naval  ordnance  proving 
ground,  where  they  have  fired  ten  proof  rounds  each.  They  perform 
satisfactorily,  and  several  will  be  mounted  on  the  Atlanta  when  she 
is  ready  to  receive  them. 

Nineteen  sets  of  steel  forgings  for  6-inch  B.  L.  B.,  made  by  the  Mid- 
vale  Steel  Company  have  passed  inspection,  leaving  one  set  to  be  still 
delivered  under  their  orders. 

Of  the  two  private  works  that  are  nnder  contract  to  machine-finish 
and  assemble  forgings  furnished  by  the  Bureau,  the  South  Boston  Iron 
Works,  of  Boston,  Mass.,  has  received  six  sets  of  6-inch  forgings,  and 
the  West  Point  Foundry  Association,  of  Cold  Spring,  N.  Y.,  has  re- 
ceived four  sets.  Both  establishments  have  made  satisfactory  progress 
on  their  work,  and  will  have  several  6-inch  guns  finished  ere  long.      < 

The  forgings  for  8-inch  guns,  to  be  machined  by  these  companies, 
have  jnst  arrived  from  Sir  Joseph  Whitwortli  &  Co.,  of  Manchester, 
England.  The  parts  are  being  prepared  as  rapidly  as  possible  for  ship- 
ment to  the  respective  works. 

This  steel  is  more  than  a  year  overdue  from  the  English  maker,  and 
the  delay  in  its  receipt  furnishes  an  excellent  argument  for  encouraging 
ihe  establishment  of  heavy  gun  forging  plant  in  the  United  States. 

Two  additional  chase  rings  for  each  of  the  8-inch  guns  of  the  Atlanta 
toil  Boston  have  recently  been  ordered  from  the  Midvale  Steel  Com- 
)aiiy,  and  are  yc^t  to  be  received,  after  which  these  guns  can  be  speedily 
luislied. 

The  broadside  carriages  of  the  Atlanta  and  Boston  are  all  finished, 
fcnd  the  barbette-carriages  are  being  pushed  as  rapidly  as  possible. 

The  brown  powder  for  the  great  guns  of  the  Atlanta  has  been  ordered 
rom  the  Rhenish  Westphalian  Company.  It  is  hoped  that  that  for  the 
^8tou  and  Chicago  can  be  made  in  the  United  States. 

The  secondary  batteries  for  these  ships  have  mostly  been  delivered  at 
ihe  navy-yard,  New  York ;  the  powder  for  them  will  be  of  domestic  manu- 
facture. 

The  search-light  outfits  have  been  all  received. 

ARMA>rENT  OF  THE  PROJECTED  SHIPS. 

When  Congress  at  its  last  session  appropriated  for  the  construction 

of  four  additional  vessels,  there  was  no  provision  for  their  arm<iment, 

but  designs  for  their  guns  have  all  been  made,  and  preliminary  designs 

the  carriages.    They  are  shown  in  the  Appendix. 

The  secondary  batteries  and  other  ordnance  outfit* will  be  purchased 

1  money  becomes  available  for  that  purpose. 
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ARMAMP:NT  of  the  DOUBLE-TURRETED  MONITORS. 

The  Miaiitouoinoli  is  now  being  armored  at  Xew  York.     Hera 
ment  hIiouUI  proceed  at  once.    Two  10-ineh  guns  are  ]>artly  compit 
at  the  Washington  navy-yard,  which  could  serve  for  one  of  her  ton 
but  as  they  are  to  be  subjected  to  a  special  test,  pursuant  to  au  aciai 
the  hist  Congress,  it  lias  been  thought  best  to  inchide  iu  the  estimito 
submitted  the  whole  four  guns  for  the  vessel. 

In  case  work  on  the  other  double-turreted  monitors  is  to  be  continiMd, 
the  ])reparation  of  their  armament  should  be  undertaken  at  once,  »it 
is  likely  to  take  quite  as  long  to  supply  the  guns,  &c.,  as  to  finish  tfaa 
vessels  in  other  respects.     To  this  end  estimates  have  been  8nbmittei 

AR3IAMKNT   FOR   CERTAIN   SHIPS  NOW  IN   SERVICE. 

The  third-rate  ships  last  built  are  good  sea  boats,  have  compooid 
engines,  and  are  in  most  important  resi)ects  good  examples  of  the  belt 
class  of  wooden  vessels.  They  will  last  some  years  and  must  be  te 
pended  upon  to  do  most  of  the  work  of  the  iSTavy  until  a  sufficioK 
number  of  new  ships  are  built  to  replace  them.  It  appears  desinbk 
that  they  should  receive  a  modern  armament,  as  the  impressiuu  XhQ 
produce  without  it  is  but  slight.  When  they  are  finally  replaced  tk 
armament  will  answer  for  newer  vessels. 

There  are  eight  of  the  class  referred  to,  but  the  Bureau  has  submitted 
estimates  for  six,  assuming  that  two  may  become  unserviceable  before 
their  armament  couhl  be  prepared. 

HIGH  POWER  MUSKET. 

Since  last  re]>ort  a  new  musket  of  this  kind  has  been  made  for  tbe 
Bureau.  It  was  manufactured  by  the  Winchester  Bepeating  Amrt 
Company,  from  sp;»citications  by  (3ommander  William  M.  Folger,  and 
its  i)()wer  and  simplicity  are  very  satisfactory,  though  it  is  cousiflend 
that  the  limit  of  the  former  quality  has  not  yet  been  reached. 

The  maximum  re(M)rd(»d  velocity  is  2,030  foot  seconds,  steel  bnllet 
4(M)  grains,  charge  of  powder  2(M)  grains.  The  bullet  }>erforatea  1  ind 
of  steel  (at  short  range)  with  reserve  of  force  sufiicient  to  kill  two  men. 
It  i)enetrates  40  inches  into  I-inch  pine  boards. 

The  piece  weighs  12  pounds  2  ounces,  and  can  be  fired  from  tta 
shoulder,  but  is  intendecl  in  service  to  be  fired  with  a  rest.  The  accu- 
racy not  being  as  great  as  desired  the  weight  of  barrel  will  be  increased. 
(For  report  on  this  arm  see  Appendix,  page  232.) 

CLARK\S   DEFJ.ECTIVE   TURRET. 

The  Pusey  &  Jones  Company,of  Wilmington,  Del.,  have  finished  ftttioK 
the  plates,  bai^king  and  bracing  of  the  target  representing  a  section  rf 
the  Clark  deflective  turret,  but  the  structure  has  not  yet  been  setup  it 
the  naval  ordnance  proving-ground. 

Owing  to  lack  of  funds  it  has  not  bt^n  possible  to  complete  a  10-in^ 
gun  with  which  to  test  this  target.  The  prospect  is  now  that  one  will 
be  com[deted  ere  long,  when  the  structure  will  be  put  together  and 
tested. 


ORT   OF    THE    SECKETAHY    OP   THE   JiAVY.  209 

HE  NAVAL  OBDSAKOE  I'BOVISG  GKOl'ND. 

searches  detniled  in  tbe  foregoing  pages  as  havi'ug  been 
lie  Xaval  Onluaucu  Proving  Ground,  tliat  most  a.ieful 
liurge  »f  Ciimiiiander  William  >r.  Folger,  IJ.  S.  N.,  has 
I  a  variety  of  irurk  esseutial  to  tim  duvelopmetit  of  ord- 
ns  of  the  new  annainent  thus  far  fluiisUed  have  been 
cuBtouiary  uiimber  of  ronuds.  Several  clasKe»  of  guua 
id,  uumeroiiM  tiiaU  have  beeu  made  an  to  tbe  best  com- 
Utet  of  steel  fur  artnor-pierciog  aheltn,  aud  as  to  the  re- 
1  plates  (to  the  attack  of  projectiles)  \rheD  treated  by 

lent  of  chamber  preaHiirex  in  the  diffi'reiit  classes  of  guns 
Lcb  attention;  loading  and  reloading  tools  for  light  am- 
iMteu  devised,  guii-platforniii  have  been  built,  butts  re- 
get  armor  plates  mounted  and  backed,  niacbiue-guus 

additional  tn  thoKe  of  last  year)  have  been  ma(te  with 
pered  ^-ineh  projectiles  of  difl'erent  forms  of  head,  fired 
-gets  inclined  14°  to  the  line  of  lire, 
•eut  to  show  that  tbe  cj^hndrical  projectile  (fiathead) 
;S'ect.     (Se*i  Appendix,  page  233.) 

E   FOE  NAVAL  ORDNAXCE  PEOVIHO  OBOUNU. 

location  of  the  Pioving  Ground  is  certainly  ansnitable 
le  more  so  as  the  ili'velopmeiit  of  onlnaiice  progresses, 
utirely  over  water,  and  its  use  is  embarrassed  by  the 
'  a  light-house  near  the  batteriM  and  of  a  large  hotel 
down  the  range,  besides  the  nnml>er  of  oyster  and  fish- 
are  fri'ipiently  anchored  ur  moving  almut  the  range, 


ve  d.-lii; 


Xh.-  in- 
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and  all  proJtHstiles  fired  on  it 
!iot  piis-ihii-  t'l  srijiiy  iiie  action  and  resistance  of  ]>er- 
(r  lii/.cH  111!  ti].'  fiiiiluT  parts  of  the  mnce,  and  projectiles 

I  blinds  cannot  lie  cxatntned  after  flight. 

it  the  pivsent  site  are  well  set  forth  in  tbe  following 
leitfr  from  tin*  inspector  of  ordnance  in  charge: 
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rit)>hi|>  in  T Ill-Ill.  'It  wail  iiiilil  Hfi'-r  llii'irnstiiru  iii  llinevuiiiiij;,  for 
in'.  nlniJii'iiliiilH  I'Xim  i'^ii^iimtIo  iIh'  Iliiniuii,  tint  wurh  IbuHiliine 
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TORPEDO  TRIALS. 

A8  a  consequence  of  tbe  trials  held  before  the  torpedo  board  \x 
the  Bureau  decided  to  make  three  automobile  torpedoes  on  the  de 
Capt.  John  A.  Howell,  D".  S.N.  Two  of  these  were  completed  an> 
were  held  partly  in  the  Potomac  and  partly  in  the  harbor  of  N( 
R.  1.  The  trials  showed  that  the  tor[)edo  possesses  valuable  qii 
chief  among  which  is  its  strong  directive  force  and  its  compar 
small  size.  Unfortunately,  these  two  torpedoes  were  lost,  but 
(which  was  then  nearly  finished)  will  soon  be  completed,  and 
tried  in  a  location  where  the  chances  of  its  loss  will  be  at  a  mini 

SWIFT  TORPEDO  BOAT. 

4 

The  purchase  of  a  swift  torpedo  boat  from  one  of  the  most  cele 
makers  abroad  is  again  urged.  Such  craft  combine  qualities 
can  only  be  judiciously  united  and  skillfully  and  economically  era 
by  builders  who  have  had  large  experience  in  this  special  bra 
construction. 

There  are  several  firms  abroad  that  have  had  such  experience, 
really  fii^e  boat  purchased  from  one  of  them  would  furnish  us 
ample  of  the  utmost  progress  that  has  thus  far  been  made  in  thi 
cult  branch  of  construction,  and  could  be  examined  and  tested 
ship-builders,  and  would  doubtless  be  a  source  of  great  benefit  t< 
in  designing  and  competing  for  the  numerous  boats  of  this  el 
require  immediately. 

The  size  of  these  boats  gradually  increases  abroad.     A  length 
feet  has  been  thought  sufficient  h(Tetofore,  but  now  the  more  adv 
firms  are  building  a  length  of  120  and  140  feet  and  more.     Boati 
200  feet  long  are  being  projected. 

The  sum  asked  for  last  year  for  a  110-foot  boat  has  been  inci 
so  as  to  cover  one  of  about  135  feet. 

THE  MEGAPHONE. 

Last  year  the  Bureau  made  a  megaphone  on  a  design  by  Lie 
A.  Fiske,  U.  S.  ]S.,  and  placed  it  for  trial  on  board  of  the  U.  S.  S 
lapoosa.  When  that  vessel  was  sunk  the  megaphone  was  lost,  a 
definite  conclusion  was  reached  as  to  its  useful  qualities. 

The  Bureau  has  recently  caused  another  one  to  be  made  on  a  < 
by  the  ^ame  officer,  and  will  have  it  embarked  upon  some  ves 
order  to  ascertain  its  capabilities  as  a  detector  of  the  approach  < 
pedo  boats  and  counterminers  (or  other  military  expeditions)  by 

The  intensity  of  sounds  is  greatly  augmented  in  the  instrumei 
l)ra(5tice  will  be  recpiired  to  use  it  to  advantage.     As  its  employ 
many  of  the  circ^imstances  of  war  might  be  very  important,  it  is  u 
well  to  give  it  a  service  trial. 

A  drawing  will  be  found  in  the  Appendix,  page  229.  It  is  ther 
bined  with  a  large  speaking  trumpet. 

APPARATUS  FOR   THE  ELECTRICAL  FIRING  OF  GREAT   GITl 

The  attention  of  Lieut.  B.  A.  Fiske,  U.  S.  N.,  has  been  dire< 
the  perfection  of  a  suitable  key-board  "pistoF'and  connectiom 
used  in  the  firing  circuits  on  board  the  new  steel  ships  for  tbe  elc 
firing  of  great  guns. 

Both  instruments  will  be  found  figured  and  described  at  page 
the  Appendix.     They  are  strong  and  simple. 
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THE  TORPEDO  STATION 

(D  under  the  charge  of  Gomm&nder  William  T.  Sampson,  U.  S.  'N.^ 
bvember  1, 1884. 

nannfactnre  of  gun  cotton  for  the  use  of  the  Navy  has  been  car- 
(Inring  the  year,  and  the  product  continues  as  good  as  formerly. 
nsity  has  been  somewhat  increased,  thereby  gaining  an  increase 
osive  force. 

Tendency  of  the  finished  product  to  mold  has  been  a  source  of 
ouble,  and  efforts  are  making  to  prevent  this  action, 
large  magazines  for  the  storage  of  gun  cotton  have  been  fitted 
Kose  Island)  in  the  uncompleted  casemates  of  the  old  fort  at  that 

This  enables  us  to  remove  the  store  of  gun  cotton  from  the 
)rhood  of  the  public  quarters,  the  machine  and  other  shops  on 
(land,  where  the  structures  used  are  small  and  become  too  much 
in  summer. 

cotton  for  safe  military  use  is  usually  wet  with  about  20  "per  cent, 
r.  In  this  state  it  is  most  commonly  detonated  by  means  of  a 
which  is  chiefly  composed  of  dry  gun  cotton.  This  last  being 
Dsafe  than  the  wet  is  a  source  of  considerable  care  on  board  ship, 
r  this  reason  it  has  been  sought  to  carry  none  but  wet  gun 
and  to  find  some  ready  means  to  quickly  dry  enough  of  it  on 
n  to  answer  for  dry  priming  to  the  wet  mass  in  the  torpedo.    A 

lip  stove  has  heretofore  been  used  for  this  purpose,  but  as  this 
;inent  is  inconvenient  some  experiments  were  undertaken  for  the 
3  uf  finding  a  simpler  method.  The  trials  are  detailed  in  the  Ap- 
,  page  215,  and  have  resulted  in  the  use  of  calcium  chloride,  a 
lore  convenient  process  than  that  in  vogue  heretofore, 
boat  fittings  for  spar  torpedoes  have  been  designed, 
thou^rlit  that  they  will  require  less  men  for  their  use  than  those 
service,  and  are  stronger;  and  extended  trials  are  being  held 
cm. 

iiproved  action  of  the  spar  torpedo  can  also  be  had  by  packing 
1  cotton  in  a  solid  mass  (instead  of  in  a  cluster  of  cylinders  as 
ore). 

Apparatus  for  *' contact  explosion"  has  also  been  made  remova- 
it  can  be  attached  to  any  service  torpedo. 

s  also  been  <lecided  to  substitute  a  compact  form  of  voltaic  bat- 
e  Clancli^)  for  the  hand  dynamo  machine  heretofore  used  for  the 
on  of  spar  torpedoes. 

material  embodying  these  designs  and  changes  is  shown  and  de- 
in  the  Appendix,  i)ages  242,  244. 

Jtock  of  machinery  in  the  torpedo  machine-shop  is  fair  and  in 
mdition,  but  the  boiler  of  the  shop  is  deficient  in  power,  much 
rated,  and  will  last  but  a  very  short  time  longer.  The  boiler  of 
n-cotton  factory  is  worn  out.  The  Bureau  has  arranged  to  re- 
beni  both,  and  the  old  boiler  of  the  machine-shop  will  be  used 
ting  puquxses. 
1  estimates  for  enlarjjement  of  the  electrical  laboratory,  and  one 

•use  for  tiie  maiuifactiiie  of  fuzes,  have  been  submitted;  both 
sessary.     Several  valuable  and  necessary  electrical  instruments 
een  received  duiiug  the  year. 
Bureau  wishes  to  call  attention  to  the  importance  of  furnishing 

on  with  at  least  two  steam  launches  of  modern  form,  engines, 

M    ,  with  which  to  exercise  the  torpedo  classes  in  the  maneuvers 

y  will  be  expected  to  practice  in  time  of  war.    The  launches 
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at  the  station  are  old,  slow,  and  worn  out.  They  are  useless  uow  for  tie 
I)urpose8  for  which  they  were  ori^jinally  intended,  and  must  be  replaad 
if  efficiency  is  to  be  maintained. 

INSTRUCTION. 

The  nsnal  summer  course  of  instruction  was  given  to  coram 
officers  and  gunners  in  matters  bearing  ui)on  torpedo  warfiire.    a( 
of  twenty-live  officers  was  i)n\sent,  and  their  attention  and  progre^are 
commended  by  Commander  Sampson. 

The  Bureau  had  previously  decided  to  make  a  number  of  altenit 
in  the  course  of  study,  and  in  the  manner  of  giving  instmetiOD.  } 
practical  ex(»i'cis(\s  were  had  than  has  heretofore  been  customar}' 
the  course  in  theoretical  electricity  and  chemistry  was  modified.  J 
the  insi)ector  and  the  J^oard  of  Visitors  were  gratified  at  the  r  ii 
and  recommend  a  continuance  of  the  new  programme,  which  givM 
remarked,  much  prominence  to  practical  instruction. 

Much  instruction  was  given  in  the  managemeut  and  cai'e  of  circoili 
and  apiKiratus  for  electri<;  lighting.  This  branch  of  knowledge  is  vay 
essential,  as  modern  ships  will  doubtless  all  be  lighted  by  electricity. 

In  connection  with  the  above  and  with  military  lighting*  much  ex** 
cise  has  been  had  with  high-8])eed  engines  and  with  dynamos. 

In  order  to  afford  an  opportunity  of  further  study  to  those  wha,bj 
reason  of  inclination,  mental  equipment,  and  other  circnmstances,  m 
available  for  the  purpose,  a  second  or  advanced  coarse  of  instractim 
is  arranged  to  immediately  follow  the  general  summer  course.  This 
advanced  course  extends  over  nine  months,  and  the  aim  is  to  give 
higher  instruction  in  the  theory  of  the  sciences  that  bear  upon  toqMBdo 
warfare.  This  year  five  offi(*ers  take  the  advanced  course.  They  wre 
selected  from  the  summer  class  on  recommendation  of  the  inspector  of 
ordnance  in  charge. 

A  class  of  seamen  gunners  and  continuous-service  meu  is  noir  un- 
der instruction  at  the  station.  The  course  extends  over  a  term  of  MX 
months,  and  embraces  practical  instruction  in  matters  pertaining  to  the 
manufacture,  care,  and  use  of  service-torpedo  material. 

The  conductt,  attention,  and  i>rogress  of  the  men  is  commended  bytbe 
inspector  of  ordnance  in  charge. 

For  several  years  the  Bureau  has  been  giving  instruction  at  the  stat 
in  submarine  diving,  an  experienced  instructor  being  emi>loyed  eacii 
season  for  the  purpose.  ^         | 

It  is  gratifying  to  lind  that  the  importance  of  this  branch  is  appw 
ciated  by  both  officers  and  seamen,  most  of  them  having  been  downii 
the  armor  frequently.  A  i>ractical  acquaintanct*.  with  submarine  wori 
will  be  a  necessity  for  the  tor[»edoist  in  time  of  war.  - 

The  report  of  the  Board  assembled  by  the  J)e]>artment  to  witn«  | 

final  examination  of  the  sumuier  tori)edo  class  will  be  seen  in  the  Appw' 
dix,  ])age  iMO.     It  contains  many  good  suggestions,  and  the  desire  of 
Board  to  give  the  Bureau  unbiased  criti<*4sm  of  the  course  of  study 
exercises  is  highly  ai)iu'(?ciatetl.  i 

TORPEDO   SEARCH   LIGHTS. 

The  exercises  at  the  station  have  developed  certain  facts  with  r 
ence  to  powerful  torpedo  search  lights,  which  Commander  Si 
dwells  ui)on  in  his  report. 

He  thinks  that  to  be  effective  the  lights  must  be  mounted  near 
water-liue;  that  their  usefulness  is  much  abridged  by  even  a  i 
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:he  sea],  and  tbat  numbers  of  ligbts  slionid  be  used  iii- 

espect  bis  experience  is  similar  to  tliat  of  ofQcers  iibroad 

iinentetl  in  tlie  same  tlirection,  and  it  is  probable  that 

)u  iu  tlicuse of  aeiireli  lights  will  beinlroiiuced  ere  long, 

1  greater  immber  of  less  individual  power  will  be  found 

bun  tbe  few  iKiwerfnl  ones  now  in  use. 

ision  of  bis  reiwrt  Coramijnder  Sampson  makes  a  few 

18  of  general  naval  iuterest. 

>oiiits  be  touches  are  suck  as  naval  officers  have  long 

on.    Tbis  Bureau  has  (iu  aubstiiuee)  repeatedly  urged 

ler  more  or  less  modified  to  meet  the  probabilities  of 

^quisitc  appropriatioiis,  and  some  of  tbem  have  a  place 

ordnance  estimates. 

Bamjjson's  report  will  be  found  in  the  Apjiendix,  page 

en  with  his  usual  ability,  aud  bin  adaiinistrutton  of  the 

during  the  year  has  been  eminently  satisfactory  to  tbw 

statements  are  appended,  viz  : 

lowiii;;  QDiuiiiit  apiiropri ated  nuiler e-acli  BiMsuifii^  Li-nd  uf  approprU 
CO  of  Ihi'  Uiirtuu  o(  Or<lDnTii.-c.  diiriu);  tliu  yeiir  ending  June  30, 
I  diiriiic  IheHiinie  |ieriiid  uiiil  hulance  remaining  ou  bund  Jnne  30, 
prndcdriir  umtiTial  Rod  Isbnr,  mid  what  balHnce  irill  be  required 
^  (ibli^ulioiiH  made  iluriog  tbe  yeur. 

f  iriwt  or  eatilijatvil  value  of  stereH  under  tfau  cogDizancii  of  tbia 
;e  uu  liuud  at  tlie  Hevenil  itavj-  ysrdo  July  1,  lrt»l — of  articles  re- 
ed fruni  July  1,  1804  tu  Janu  30,  I6cf5,  una  of  IhuNe  remaining  on 


ended  iliiriii);  the  tiscal  year  eadin^  Jnnn  30,  Ir'd.'i,  frnin  tbe  appro- 
■  HiiD'aii  of  Otiluniice  for  cIvlliKna  eiupluyed  ou  clerical  duty,  ur 
ity  thun  aa  unliuary  mecUuiiiLiH  and  workinKuieu. 
'  KalOR  nl  public  aurtiou  of  coiidemueil  maleri»l  nnder  the  cogui- 
aii  or  Orduuiiee,  during  the  yeur  eudint;  Juno  3U,  l:4i:i,  and  net 
lierpfron. 
tuDtnii'laeutetvd  iutu  by  the  Bureau  of  Ordnaneeduriuj;  tbe  year 


Chief  of  Bureau. 

rVeiTNEY, 

■retary  of  the  J'ary. 


uhI  approprlalad  under  rack  tpeviHi:  htad  of  aiiiiroirrialio\ 

'' OriiiiaBet  ttariuu  Iht  fiintl  j/tar  viuHiig  June  'JM,  liWi,  eqii 
ad,  anil  halanix  remaining  o»  hand  June  30,  InO. 
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The  amouut-8  expended  were — 

For  labor |258,740» 

For  material,  &c ^5,5499 


The  balances  remaiQiug  are  all  required  to  meet  oaUtandiug  obligations  excefC 
the  balauce  under  a]>propriation  "Civil  EstaoliHhmeut/'  $8.16. 


B. — Statement  of  coat  or  estimated  rahie  of  stores  on  hand  at  the  several  navy-yardt  Julfl. 
18S4,  of  articles  reeeix^vd  and  expended  from  Juhi  1, 1884,  toJurne\V)y  \S<i^  ahdoftkoHrt 
maining  on  hand  July  1,  ltf8.">,  which  are  under  the  cognizance  of  the  Bureau  of  Ordnfls* 


Navy-yanl. 


on  baj,ajnly  j     ^^,^,^_    '   j,^^^^^_    ^  On  b.»U* 


Portsmouth 

Boston 

Xow  York    

L(*a<;ne  iHland  . .. 

Waxhin^ton 

Norfolk  

Ponnacola 

Marc  Inland 

Naval  Onlnance 

nnpolis 

Torpi'Uo  atatiou . . 


Provinj;  Ground,  An- 


$050. 
2,331, 
3,  111', 

oir>. 

1,  209. 
794, 
3or), 

1, 6U1, 


090  40 
438  34 
703  r)9 
010  50 
922  13 
on  I  22 
()H4  53 
095  58 


120, 067  01 
32.  230  41 


$69, 175  40 

1,402  30 

329,  079  22 

003  34 

348, 152  5H 

52, 136  37 

207  35 

34, 130  91 

69,811  87 
58, 777  69 


$130,194  10 

5, 219  33 

132.021  42 

3, 106  44 

212.453  20 

102,4^3  08 

1.38G  37 

63, 151  32 

46,096  DO 
59,560  71 


$.*.95.«ni 
2.32:,nia 

3, 309.  fit » 

SllH^ff 

1.345.8*11 
743,TMSI 
303,  MSB 

2,.'i?i«3lT 

143.7D3« 
31, 447  a 


Total !     11,078,953  71  I      964,767  03:      756,551  07  |       ll,2»7.1«fl 

I  III 


C. — Statement  of  the  number  of  d^i/s  labor ^  and  cost  thereof j  from  July  I,  1884,  taJnteV^ 
1885,  at  the  reHiHctire  navy-yards^  chargable  to  the  Bureau  of  Ordnance, 


Navy-yard. 


Number 


j    of  days    i 
labor. 


C<Mt«r 


PortHuiouth,  N.  H. 
Boston 


New  York 

LAa^no  lHlan<l 
Washin^jton .- 
Norf.dk 


Pen^<a('ola 

Maro  Inland 

Key  WvHt 

Naval  Ordnance  Proving  Ground,  Annapidla. 
Torpedo  Htation 


Tt)tal 


i.8nj 

8,018 

889 

70,658 

8,9331 

302 

4,8411 

81 

7, 


177.W5 

JtSS 


114,4061      292,M« 


NOTR.— Thi8  table  IncludeH  the  following  amounts  which  are  not  included  in  Table  A  : 
At  Naval  Onlnance  Proving  Ground,  Annapolis,  from  appropriation  "  testing  Clark's  defleotite 


turret  H 


At 
AtN 


Washinnton  navy-yard,  from  appropriation  "terttlnc  Clark's  deflective  tn 
Now  York  navy-yard,  from  appropriation  "Relief  of  Lady  Franklin  Bay 


$iU« 


turrets" «• 

Expedltkm" «* 
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. — Amount  expended  during  the  fiscal  year  ending  June  30,  1885,  from  th^  appropriations 
under  the  Bureau  of  Ordnance  for  civilians  employed  on  clerical  duty,  or  in  any  other 
capacity  than  as  ordinary  mechanics  and  workingmen. 


Nary-yard. 


Portsmouth,  N.  H 

Bo«t<>n 

Kew  York 

Leajiiie  iHland 

WaahiD^toD 


Rating. 


Korfolk 

Hare  Inland 

jKaval  Ordnance  Proving  Ground.  An 

napollA 

Torpe<lo  station 


'.  1  storekeeper 

I  1  writer  (60  days) 

!  1  clerk 

f  1  storekeeper 

I  1  messenger 

j  1  miister  of  tugs  (3)  months) . 

1  storekeeper 

1  clerk 

1  foreman  

'  1  quailerman 

;...:.. do 

I do 

1  leading  man 

do^ 

4  temporary  leading  men  — 
1  druftsman 

do 

1  druftHman  (6|  months) 

1  draftsman 

1  asMiMtant  draftsman 

1  storekeeper    , 

1  specinl  ordnance  man 

1  otiice  boy , 

1  clerk , 

1  writer 

1  Ht4irekeeper 

1  draftaiuan  (4  davs) 

1  pilot  (2davH)..." , 


1  storekeeper  (15  days) 

1  chemist '. 

1  <'lerk 

1  draftsman 

1  writer  (42  days) 

1  submarine  diver  (4  days) 


Amount 
paid. 


$927  00 

195  60 

1,400  00 

871  50 

755  03 

444  87 

801  62 

1,500  00 

2.100  00 

1,228  UO 

987  56 

9:{6  08 

1.064  00 

1. 039  50 

531  Oi 

1.  232  00 

819  00 

500  00 

936  00 

741  25 

997  32 

917  76 

323  00 

1,200  00 

891  84 

125  40 
24  00 

6  00 

37  50 
2,241  10 
1,184  00 
1, 170  68 

126  00 
40  00 


Total 28,295  50 


^. — Statement  of  sales  at  public  auction  of  condemned  material  under  the  cognizance  of  the 
Bureau  of  Ordnance  during  the  year  ending  June  30,  1885,  and  net  amounts  realized  there- 
from. 

1884. 
Aa^UHt  30.  Condemned  stores  at  Rio  Janeiro,  Brazil,  by  Passed  Assistant 

Paymaster  J.  R.  Martin $*^6:i  66 

Octol>er  10.  Yoke  of  oxen  at  Naval  Onlnance  Proving  (>n)niid,  Annapolis, 

bv  Paymaster  F.  H.  Arms 65  80 

1885. 
^annarv  5.  Condemned  material  at  Mare  Island  navv-vard,  bv  Paymaster 

J.  B.Redfield .\/ .* 502  02 

1884. 
l^oveml>er  13.  Condemned  stores  at  naval  d«*pot,  Na^^usaki,  Japan,  by  Pay- 
master J.  C.  Sullivan '..   1,675  33 

1885. 
January  5.  Condemned  material  at  navy-yard.  P«M)sarola,  bv  Paymaster  A. 

Peterson '.* ....'. 3<)8  39 

Total  net  procee<ls 2, 875  20 

The  names  of  the  parties  parcbasin;;  the  above  have  not  been  reported  to  the  Bureau. 


F. — Statement  of  contracts  made  by  the  Bureau  of  Ordnance  during  the  year  ending  June 

:M),  lHr-5. 

r.       )4,  with  the  West  Point  Foundry  AsHfH'iation.  of  Cold  Spring, 

bhe  ootMtractioo  of  it  6ineb  and  2  ''-ineb  rides $3.'),  000  00 

Md  th^  •hove  work  was .37,00000 

ihi       ath  Boston  Iron  Works,  Boston,  Mans.,  for  tbe 

2  8-inch  rifles 3h,«KK)  00 

40,800  OO 
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Eatxmatv^  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June 

by  the  Bureau  of  Ordnance,  Navy  Department, 


Detailed  objects  of  expenditure,  and  explanations. 


BALAKIE8. 

Chief  clerk  (Mar.  3,  1885;  R.  S.,  23,  p,70,  «ec.416,  p.  415) 

DrauKhlRnian  (Mar.  3,  1885 ;  K.  S..  23.  p.  27,  sec.  167.  p.  415) 

One  clerk  of  class  three  (Mar.  3. 1885;  R.  S.,  23,  p.  27,  sec.  167,  p.  416). , 
One  clerk  of  class  two  (Mar.  3, 1885 ;  R.  S.,  23,  p.  27,  sec.  167,  p.  415) . . . , 

One  clerk  at  $1,000  (Mar.3, 1885;  R.  S.,  23,  p. 4 15) 

One  assistant  messenger  (Mar.  3, 1885 ;  R.  b.,  23.  p.  27.  sec.  167,  p.  415) 
One  laborer  (Mar.  3.  1885 ;  R.  S.,  23,  p.  27,  sec.  167,  p.  415) 


Increase  submitted : 

To  salary  of  chief  clerk 

Note.— Tlie  chief  clerk  is  required  by  law  to  act  as  Chief  of  Bureau, 
in  case  of  vacaDoy  or  of  the  absence  or  sickness  of  that  officer  (in  case 
no  other  appointiiient  is  nmdo).  llis  duties  are  as  responsible  and  arda- 
ons  as  tliose  of  the  chief  clerks  in  the  other  Executive  Departments  who 
are  rt-quired  by  law  to  perform  the  same  functions,  aud  who  now  receive 
a  like  compennation.  viz,  $2,2.^  per  annum. 

By  promotion  of  above  clerk  of  class  throe  to  clerk  of  class  four 

One  clerk  of  class  one 

One  copyist 

NOTR. — The  work  of  the  Bureau  has  increased  i^reatlv  of  late  years, 
owin);  to  ih^^  increasing  elaboration  of  ordnance  material,  and  the  addi- 
tional clerk  and  copyist  usked  for  are  needed. 

OKDXANCR  AM)  OKDXANCR  8T0BRS. 

For  procnrinu,  producing,  and  preserving  ordnance  material;  for  the 
armament  of  siiipfl;  for  fuel,  tools,  material,  and  labor  to  be  used  in 
the  general  work  of  the  Ordnance  Department ;  for  furniture  at  maga- 
zines, at  the  ordnance  dock  New  York,  and  at  the  naval  ordnance 
battery  and  proving  gouiid  lappropriatrd ;  R.  8.,  23,  p.  427.  sec  1) 

Main  and  secondary  batteries  coniplet<i,  of  the  new  types,  for  six  of  the 
ships  now  in  service  (submitttMl) 

TowardH  the  general  armament  of  the  Navy  with  moilem  secondary  bat- 
terii'S  and  small  arms — 

30  machiiu^  ciinuon  of  modern  (*.aliber 

20  musket  caliber  machine-guns 

1,000  magiizine  rifles,  equipments  aud  ammunition 

400  navarca<let  rifles 

200  revolvers  and  ammunition 

Proof  of  naval  guns  and  their  appendag(>s 

Modem  armament  of  two  practice  vessels  for  the  training  squadron i 

Purchase  of  land  for  proving  and  ranging  ground  for  naval  guns,  and  for  : 
constructing  buildings,  butts,  shelters,  batteries,  6co i 


S       es  «a 

O  O  »  u 

gii  c  *  » 

S  >  ^  ^  H 


>  K 


c  - 


$1,800  00 
1.8U0  00 
1,600  00 
1,400  00 
1,000  00 
7'^0  00 
600  00 


8.080  00;         |8^W 


450  00 


aoo  00 

1,200  00 
000  00 


Total 1,112,750  00 


KRrAIIlS  OUDN'AXCK. 

Necessary  repairs  to  ordnance  bnildmss,  magazines,  gun  parks,  boats, 
li*;hters,  wharves,  machinery,  and  other  objects  of  the  like  nature  (ap- 
propriated ;  R.  S,,  2.'J,  p.  427.  sec.  1) 


15,000  00 


CONTINGENT. 

MiseellaneouH  iteniH,  viz:  For  fr<'ight  to  foreis^n  and  home  stations ;  ad- 
vertirtinu  and  auctioneers'  fees  ;  cartage  and  express  charges:  repairs 
to  flre-enjiines;  :;iis  and  water  pipen;  gUH  and  water  tax  at  magazines  ; 
toll,  feiTJane.  foreign  po.st:igo  and  telegrams  to  and,  from  the  Bureau,  dec. 

(a])pro))t-i:ited:   It.  S.  '2:i,  p.  4J7,  see.  I) 

N«nK. —  The  Hnreau  :ii::iiu  calls  attention  to  the  in»utHrien<!y  of  the 

amounts  lieretofore  appro]>riate<l  for  the  above  objectH.     A  defldency  of 

$1.3im  will  arrriie  under  this  head  (for  the  year  1884- 80)  which  it  has  been 

impo8Sibl(?  to  foresee, 

<'IVIL  ESTAUUHITMENT. 

For  the  eivil  establishment  under  the  Bureau  of  Ordnance,  viz: 
Navy-yard.  Portsmouth,  N.  II.: 

One  writer  (approjuijited;  R.  S.  2.3,  p.  427,  sec.  I) 

Navv-yard,  Boston,  Mass.: 

Olio  writer  (appropriated ;  R.  S.  23,  p.  427,  soc.  1) • 


5,000  00 


1,017  25 
1.017  35 


2,750  00 


177,500  00 
670,000  00 


93,000  00 

55,000  00 

84,750  00 

6,000  00 

3.500  00 

6,000  00 

10,000  00 

57,000  00 


!.« 
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Katlmatm  of  t^propHatlon*  required  for  the  tanrfo*  of  tkejleeal  year,  ^a.— Continoed. 


cipendlEnre,  and  eipUnUions. 


111!  I 


teelark  (appropriaUd ;  R8.23.  P-4Z7,  aeo.  I) 

M  writar  (uppropriMcd ;  R.  8. 13,  p.  121.  sea.  1> 

MK^IarkfapproprfaMd:  B.S.23.p.  «2T.ug.1) 

H>wrii«r(BppnipriU«d:  K. & ^ p. «7, aoo.  1) 

■e  wiiler  (ippropriatcd :  R  S.  !S,  p.  437.  ho.  1) 

■eiIrKftaiiiui{appniprlMed:  B.  3.  S3,  p.  427.  aeo.  1) 

IB<lnn«iiaB(appn>prUled;  R. B. ^ p. 427, us.  1) 

IB  draflanuD  (appif^irialed  j  R  S.  23.  p.  427,  ato.  1) ___ 

MdmttaiDUi  (aupnnnfMadi  R.  S.  28,  p.  427,  s«.  1) 

■eii>MiaUotdraKnBaii(appniprlated;lt  6.  ».  p.  437,  MO.  1) 

■■  runman  (appnprUUdi  R^.  23.  p.  427,  «h.  I) 

le  clerk  (appivpriated  ^  R  S,  23.  p.  427,  seel) 

BiTT-rikO,  UABk  IBLiMB,  CAU 

•cvriMT  (ftpproprUIedr  R  S.  23,  p.m.  bhi.  1) 

RiivAL  OHinruici  pnavna  OROinrD.  aksapotji,  kd. 
k«  vntar  (•ppnpriMcd  i  R.  S.,  23,  p.  427,  tec  1) 

lOBFIUO  BTATIOX,  miTPOBT,    B.  I. 

IFi'lirmialtippmprtiled:  Rfl,,2:t,p,4?7,*«0.1) 

iFiliTli  (appro  priStwi,  K.  S..2a,p.427.  »(!.  1) 

■.-,lniu^LiaiDUi(sppnipriaU<a;  H. »., 23, p. 427, ses.  1) 

Nnre.— Tti*  alwre  airlnialH  1h  iDmie  to  confomi  tn  sHtioD  3  jut  aji- 

ani' Jipnnip'rialluiu  "'Onli.anOB'' imd  "tdipwIu  CorpT'^  °-{'hu  oIcrE  u 
f  r.irk,  WubiiiRKni.  Ha.)  Nuifolk.  hmUho  wrltoc  nl  Uurs  IhUdiI,  only 
IIP  l--cn  p^d  frmu  "Civil  B»UUli>hn)ent"  dorlug  Unput  jeat. 

kb»i,  ipali^riaLfreiKfatauileipiFBitcliiirgai;  geDural  care  of  and  repairs 
totili,  riimltBIv.  <!iprTln»DU,iuidKen«niltorpDdooiilflta(apprapl1atcil. 

Dr  n''W  fiTry-luiDoh  (aiibDiiUtHl) 

Kon The  nranuDt  frrrj-'Iuincli  hta  iHon  In  oonllniiODi  u»  Tor  many 

—n.  will  not  Unt  nacli  Inncur.  RCd  minireH  extenaJTB  rtpaln.  At  snob 
M  H  sill-  la  undpr  rxpaim  tht>ru  la  nu  <uilal>le  Imiil  to  roTlsre  tier.  Ths 
_T  reiiulac  oiDirauDicaUan  nllh  tliu  louinlind  U  bv  tliia  reiry  {aab- 
Htedl. 

triH<iliewbai[enaDda>-tI<rii;  (submitted) 

IT'itE.— The  preKnt  l-uil.T  rur  niiiuini;  the  mucLlnc-aliop  ia  bodlv  Bor- 
■hI-  an.l  caaiMl  iniiih  liin|.'<>r,pvrruiDi  thx  wurk  it  in  n'qulnd  to  do. 

-Idios  f>jin-Riaii.  Milhilryfna'iPIo™^'''*  (submitted) 

aOifiBif  ■<ii«l->ilit4  IHQbinllivil) .,  

mhavr  »(  a  turpedu-boat  aiid  thi-  worklnic  druvlnica  of  the  same  (anb- 

nltt.^i)  

RuiE. — The  pan'huiia  nf  n  runt  lorpt'do  bout  from  one  of  the  tendlue 
dUriH  ft  ibi-  world  will  furuinb  oiir  pi-oplo  irlth  a  type  nod  euniplB  of 
•  wotHH-lvHut'edfaniiiifroualnii^tlun.    'rhl«  is  aDrntterDftlis  first  ini- 

trthv  puiTlHiii-oriinla-iDoliilR  toriirilovs  of  IbulnivHtconBtructJen.  and 
k  (rt  "f  laiiuchinii  a|l|>il^Hlll^  «lth  norkliii  diawlnu  iberefur  (anb. 
^tted) 

T«.— The  Unili'd  Sl.-it4'.'.  haa  ng  prn.licat  auto-irDblli!  torpeda  auito- 


«27  (H) 

772  00 

2,]W«0 


700  M 
15.000  00 
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BtHnutltt  of  approprUtUoni  required  for  thetervice  of  the  fi«ealstar,4'«- — Coatiaasd. 


■jii 

1 
Bill 

»207,D1»  W 

to  Bnpply  thn  ORliiaiioe  nutflU  nf  the  monitDra  Puritim,  Terrar,  Aniphl- 

JJOTB.-N0  Wrnedo  oLlflt  U  ™Hra»U..l  fur.    It  «n  .uto-inobile.  nimilmr 

l,«T3.fKKI00 
SO.  000  M 

IfOTE.— In  muklDt  (ha  bIioth  eatlmata^,  tbe  prion  nf  Kngliab  al««l  hu 

f»0  aUstl  cnnJil  be  uaecl,  the  prloo  of  Ibe  slael  /or  »»«  cali4e«  would  be 
noreuad  BSty  par  oont.,  mtikinic  an  Inonuuu  in  Ibo  e>Iimitia  nf  nboot 

300.128 

■ss 

BTS.TTO 

Towards  tha  nurch«M  kad  nmoufiioliire  ot  impcoirod  nort  mom  powerful 

to,  ODD 
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Ie41.  pweTZD.  BeotlODB  3M0Ui367li 


DetiOlAd  ol^eota  of  eipaaditoK 


flu  la,  ohnptel 
otof  JiJy7,  1 


nil  I 


y  a  deaclsBOjr  In  the  cnatinj^nt  Rvrvioe  at  the  Bur 

-Tilt'  Bureau  has  baea  miabla  to  cunfliie  itaelf  nitbb 
urta.nN.  ibefreiRhl.  advartlaluK,  and  other  bllb  at  1 

•Qii'tlDE  to  (lIsI.  MSS.St  ot  Which  ^-a  lD<^umd  on 
:>tlon  Tor  the  eiimtition  to  Aopiuffilll.  The  uaoa 
irli'H  bills  iDOunedon  run-it!"  statiuna,  with  the  eatlnu 
yet  likely  to  coma  in  from  abroad. 


r  oblJEalionB  incun™!  by  this  B 


IlliS 


wddjivaiLiblBimmedlate'y  (Mtttulia,  1983^  R.  9.,!3,  p.47TI 

193, 000  00 

-Hy  the  act  rerecred  u>  »l,3ao.DUO  via  approprljLUd  towardo  the 

psrtment  to  this  Bureau  towards  prncurins  the  armaniBDt. 

IdeDtly  the  Departmeut  wiltidiew|l93,WG  of  Ibis  altolmeot, 

BB  to  the  wUhitnwal.obUttations  had  Iwkd  tocurred  Iby  Ord- 

iTerJDKthe  whole  of  tbe  Slim  ibas  wltudmwa,  and  as  a  new  sp- 

an bill  was  peodlnv.  It  was  aiippawJ  that  the  Bnraiins  which 

the  llSJ.Oua  would  ask  for  that  BmouaC  for  the  purpose  of  repay- 

rtaled.' 

itfully  aabmltted. 
t.UW. 
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Manufactures  and  preparations  at  the  navy-yards  and  stations  for  the  year  ending  J 

30,  i885. 

ARTICLES  UNDER  PROPORTION  TO  EACH  GUN. 

7  8-inch  M.  L.  R.  sponge-covers,  sheepskin. 
2  8-inch  M.  L.  R.  straps,  securing. 

10  8-inch  M.  L.  R.  shrapn*^!. 
37  8-inch  M.  L.  R.  shell. 

1  8-inch  M.  L.  R.  rammer. 

"1  8-inch  M.  L.  R.  rammer-head. 
30  8-inch  M.  L.  R.  tackles. 

6  8-inch  M.  L.  R.  breechings. 

1  set  8-inch  M.  L.  R.  taps  and  dies. 
10  8-inch  M.  L.  R.  sponge-caps,  canvas. 

4  sets  8-inch  M.  L.  R.  gun-gripes. 

1  8-inch  M.  L.  R.  impression  instrument. 

2  8-inch  M.  L.  R.  muzzle-bags. 

3  8 -inch  M.  L.  R.  sponges,  bristle. 

12  IX-inch  M.  L.  S.  B.  wash -deck  chocks. 
181  IX-inch  M.  L.  S.  B.  tackles. 
22  IX-inch  M.  L.  S.  B.  train-tackles. 
53  IX-inch  M.  L.  8.  B.  sponge-covers,  canvas. 
95  IX-inch  M.  L.  8.  B.  sheepskin  sponge-covers.    . 
2  IX-inch  M.  L.  S.  B.  sponges,  sheepskin. 
52  IX-inch  M.  L.  S.  B.  muzzle  bags. 
87  IX-inch  M.  L.  S.  B.  breechings. 

1  Xl-inch  M.  L.  S.  B.  breeching. 

2  sets  Xl-inch  M.  L.  S.  B.  breechings,  preventer. 
6  Vlll-inch  M.  L.  S.  B.  sponge  covers,  sheepskin. 
6  32-pounder  M.  L.  S.  B.  covers  for  sponge  nead. 

370  e-inch  B.  L.  R.  S.  shell. 
10  6-inch  B.  L.  R.  S.  shrapnel,  iron. 

5  6-iuch  B.  L.  R.  S.  pivot  bolts. 

4  8-inch  B.  L.  R.  S.  mushrooms. 

1  6-incli  B.  L.  R.  S.  mushroom  nose  plate  and  stem. 

6  6-inch  B.  L.  R.  8.  shot,  steel. 

1  6-inch  B.  L.  R.  8.  loading  scoop. 

1  6-inch  B.  L.  R.  8.  passing  box. 

8  6-inch  B.  L.  R.  S.  sponges,  sheepskin. 

7  6-inch  B.  L.  R.  8.  sponges,  bristle. 
280  6-inch  B.  L.  R.  8.  shell  boxes. 

5  6-inch  B.  L.  R.  8.  shot  boxes. 

2  6-inch  B.  L.  R.  8.  impression  instruments. 

3  6-incli  B.  L.  R.  8.  drill  cartridges. 

1  6-inch  B.  L.  R.  8.  carriage.  Dolphin. 

1  6-inch  B.  L.  R.  8.  carriage,  gravity  return. 

3  6-inch  B.  L.  R.  8.  carriages,  broadside. 

6  6-inch  B.  L   R.  8.  hooped. 

1  6-inch  B.  L.  R.  8.  pivot  yoke. 

1  set  6  inch  B.  L.  R.  8.  pivot  circles. 

4  6-inch  B.  L.  R.  8.  pivot-yoke  bolts. 
6  6-inch  B.  L.  R.  8.  clevis  bolts. 

1  set  6-iiich  B.  L.  R.  8.  gun  gripes. 
668  6-inch  B.  L.  R.  8.  pivot-circle  screws. 
1  6-inch  B.  L.  R.  8.  breech-cover. 

3  6-inch  B.  L.  R.  8.  gas  checks. 

4  6-inch  B.  L.  R.  8.  siiell  gauges. 
1  6-incli  B.  L.  R.  8.  i)ivot-8()cket. 

3  6-inch  B.  L.  R.  8.  tackles,  .shifting. 
3  6-iuch  B.  L.  R.  8.  rammers. 

1  6-iucli  B.  L.  R.  8.  gun-sliug,  chain. 

2  6-inch  B.  L.  R.  8.  tackjes,  out. 
2  6-iuch  B.  L.  R.  8.  tackles,  iu. 

1  6-inch  B.  L.  R.  8.  tompion. 

6  6-inch  B.  L.  R.  8.  firing  attachment. 

2  6-iuch  B.  L.  R.  8.  spouge-covers,  sheepskin. 

3  6-iuch  B.  L.  R.  8.  sponge-cjips,  canvas. 
25  6-inch  B.  L.  R.  8.  mushrooms. 

1  6-iuch  B.  L.  R.  8.  breech-sight. 
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3  6- inch  B.  L.  R.  S.  breecbiDgs,  wire. 
2  6-iDch  B.  L.  B.  S.  cup  gas  checks. 

1  set  6-iDch  B.  L.  R.  S.  elevatiug  gear. 

4  5-inch  B.  L.  R.  S.  gas -check  pass. 

2  5-inch  B.  L.  R.  8.  hooped. 

2  5-inch  B.  L.  R.  S.  trunnion  sleeves. 
1  5'inch  B.  L.  R.  S.  mushroom. 

51  5-inch  B.  L.  R.  S.  shell. 
1  5-iiich  B.  L.  R.  S.  rammer  head,  bronze. 

3  5-inch  B.  L.  R.  S.  sponges,  sheepskin. 

3  5-i neb  B.L.R.S.  sponge  covers,  sheepskin. 

1  5-inch  B.  L.  R.  8.  rammer,  wood, 

3  5-inch  B.  L.  R.  S.  sponges,  bristle. 

6  5-iuch  B.  L.  R.  8.  sponge  caps,  canvas. 

2  80-ponnder  B.  L.  R.  P.  sheepskin  sponge  covers. ' 
276  80-pounder  B.  L.  R.  P.  boxes,  shot  ana  shell. 

2  sots  80-ponnder  B.  L.  R.  P.  elevating  gear. 

1  80- pounder  B.  L.  R.  P.  Broad  well  ring  extractor. 

1  80-pounder  B.  L.  R.  P.  rammer  head. 

4  80-pounder  B.  L.  R.  P.  breech  sights. 

4  80-pounder  B.  L.  R.  P.  rim-base  sights. 

2  80-pounder  B.  L.  R.  P.  breech  covers,  canvass. 

2  sets  80-pounder  B.  L.  R.  P.  trunnion  seats  and  cap  squares. 

2  80-pounder  B.  L.  R.  P.  shell  loaders. 

1  80-pounder  B.  L.  R.  P.  Broad  well  ring. 

1  60- pounder  B.  L.  R.  P.  rammer  head. 

3  GO-poynder  B.  L.  R.  P.  securing  straps. 
8  60*pounder  B.  L.  R.  P  train  ropes. 

2  60-pounder  B.  L.  R.  P.  sponges,  bristle. 

3  60-pounder  B.  L.  R.  P.  cup  gas  checks. 

5  <)0-pounder  B.  L.  R.  P.  tackles,  out. 

3  60-ponnder  B.  L.  R.  P.  tackles,  in. 

8  60  pounder  B.  L.  R.  P.  sheepskin  sponge  ooyerSi 
1  60-pounder  B.  L.  R.  P.  firing  attachment. 

4  60-pounder  B.  L.  R.  P.  pivot  sockets. 

6  <)0-pounder  B.  L.  R.  P.  sponge  caps,  canvas. 

1  60- pounder  B.  L.  R.  P.  couibi nation  toggle: 

2  60-poiinder  B.  L.  R.  P.  sij^hts,  rim  base. 

7  ()0-pounder  B.  L.  R.  P.  breechings. 

2  tJO-jiouuder  B.  L.  R.  I*,  boxes  l)reech  sight. 

2  ()0-poun<ler  B.  L.  R.  P.  l)reecli-8i^ht  bars. 

'.)  KftH  ♦)0-iM)iiDdor  B.  L.  K.  P.  Hi^rhts. 
14  HiUponiHler  B.  L.  K.  P.  shell. 

4  ♦JO-pcmnder  B.  L.  R.  P.  breech  covers. 
204  r»()-ponnder  B.  L.  U.  P.  lioxes,  shell. 

V>  sets  60-j)CMinder  B.  L.  R.  P.  <rnij  gripes. 
100  :i()-ponn(ler  H.  L.  K.  P.  shell  boxes. 

2  IiO-jxmnder  B.  L.  R.  P.  spouses,  sheepskin. 

i]  :{0. pounder  B.  L.  U.  P.  cnp  gas  checks. 

'A  .lO-pounder  B.  L.  R.  P.  toinpions. 

9  :?(>-pounder  B.  L.  K.  P.  breeching  thimbles. 

2  .'^lO-pounder  B.  L.  R.  P.  vent  impressions. 

10  ;tO- pounder  B.  L.  K.  P.  tackles,  side, 
ti  l:{0-poundcr  B.  L.  K.  P.  tackles,  train. 

12  30-pounder  B.  L.  R.  P.  <juoins,  chocking. 

3  :iO-pouu(h*r  15.  L.  R.  P.  covers,  sheepskin  sponge. 
r>  3<»-pouiid«'r  B.  L.  R.  P.  loading  scoops. 

4  30-pounder  B.  L.  R.  P.  sinall-arni  attachments. 

5  :U)-]»<)nnder  B.  L.  R.  P.  eh^valing  screws. 

3  !K)-poundcr  B.  L.  R.  P.  nose- plate  wrenches. 

6  30-]>onn<ler  B.  I^.  R.  P.  breechings. 

4  2('-pounder  B.  L.  R.  H.  breechings. 

8  20-p(»under  B.  L.  R.  B.  sheejiskin  covers  for  sponge  heads. 

11  20-jK>under  B.  Ij.  R.  B.  sponge  caps,  canvas. 
18  handsj>ikes,  ordinary. 

43  handspikes,  roller. 
6  division  bags. 
1  gas  check,  S-inch. 
4  impression  takers. 
1  stop-leak  mat. 
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7  division  tuba. 
73  biickel«,  tire. 

1  elcotric  firtDt;  attachment. 

14  eiuil  staiiilBunbiihviirks. 

1  HsiruuitnloaBf  furgmi  captaioa. 

2  plunH  nf  iiuif[:iziiie  anil  sholt  rooma. 
16  WBHb  (leek  cbocks. 

39  quuina,  chock  in  jr. 
1^  aiipply  iiQd  reserve  liusea. 
30  awiibN,  fi\m. 
51  selvuget'it  for  breecbilig, 
G  t,.rHfi«,  gieut  K'in. 

12  BW.„.|i  p3.'oe«. 
iS)  shell  nhipa. 
23  HpcmijeB. 

2  braast  piecea. 

6  bristle  sponge  heads. 

nowiTzEiia,  M*cHiHK  OCNS,  bquip«knt8,  etc. 

4  3-iDCh  B.  L.  H.  iinpression  instruments. 

1  3-iui;h  B.  L.  H.  ditiuionnting  bar. 
1,0@G  3-iiidi  B.  L.  H.  ahell  tkabuts. 

20  ;!-ilidi  B.  L.  H.  train  ropes. 
'i  3-inc1i  B.  L.  H.  fiold-earriage  wheels. 
349  3-incli  B.  L.  H.  shnipnel. 
b94  3-iueli  U.  L.  H   sheir. 
20  3-inch  B.  L,  H.  tnckles. 
4  3-inch  B.  L.  H.  chirck  ropes. 

2  3-inch  B,  L,  H,  drai{  ro|«;8. 
80  3-inch  B.  L.  H.  shell  boxes. 

1  3-iiieh  B.  L.  H.  gun  box. 

15  3-iiii:h  B.  L,  H.  acrewa,  elevating. 
Vi  3-iiieh  B.  L.  H.  handspikes,  rollor. 
14  3.ineh  B.  L.  H.  diiiiiniv  ahot. 

13  3-ineh  U.  L.  H.  ) k.-s,,li-u«  nipo. 

2a  3-iueli  1(.  L.  H.  ^\<-.iv^.'  li.ps,  niovM. 
12  3-ineh  B.  L.  H.  ^iiiiii^.'s,  bij-lln. 
H  S-iiich  B.  L,  H.  raininaT  uml  sponges. 
716  3-inch  B.  L.  H.  shi'li  plugs. 
4  3-inch  H.  L.  II.  liuveraacks. 
S86  3-iDeh  B.  L.  H.  followers. 
B  3-inch  B.  L.  H.  pivut  sockets. 

3  3-incb  B.  L.  H.  sponge  buckets. 
1  3-iiich  B.  L.  H.  pivot,  bolt. 

1  :<-ineli  B.  I..  II.  ciiji  gas  check  bos. 

1  :l-iM.'li  H.  L.  H.  hanilgriii. 

1  :(-iiK'h  H.  L.  H.  (inn  cris-cr. 

:i  12  ii-.uud.T  H.  Ml„.r^l>„i  -,H.i.i;e  covers. 

:t  12p<M.ml,-rH.. ;;-.,, K,,;,„v,is. 

li)  l2-i..iUiid.T  rill-  lK."it.-.r  r:i,iisr,,r, 

4  -24-i-<.iind.T  bnwli/"ii,»-...i']>  p.-o-s. 

1   llotclikiss  ;)T""".  Devolving  cannon  chamlier  gAilge. 
1  Hotflikiss  47""".  rcvnlviiig  cannon  chamber  gange. 
4  Holchkiss  cannon  core  nionnts. 
1  HoichkisB  cannon  bristle  spOnge  staff. 

8  HiitchkiKs  37"'"'.  cannon  tripod  mounts. 
1  Ilotchkias  37""™.  rovolviisgi^uunon  cover. 
1  HtftchkiwoBnnoiihrwer  mount. 

1  Gatling  gun  cover. 

2  Oatiing  gun  drag  roprva. 

1  Qalling  gun  feed-cast)  box. 

2  Gntling  gun  check  rojies. 

1  Galling  gnn  haversack. 

3  Gatling  gnn  tripcHls. 

2  arm  cbesta,  small. 
1  sot  target  screens. 

1  sot  circli*,  tower  mount. 
33  chocka,  deck  field  carriage. 
1  ahifting  chock,  boat  carri^e. 
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8MAXL  ARMS. 


100  frogs,  piHtol. 
30  frogs,  revolver. 
300  cutlass  scabbards. 
52  single  sticks. 
7  target  plates. 
20,000  balls,  rifle,  caliber  .45. 


MAGAZINE    STORES. 


174  8-incli  M.  L.  R.  cartridge  bags,  25  pounds. 
336  8-inch  M.  L.  R.  cartridge  bags,  30  pounds. 

50  8-inch  M.  L.  R.  cartridge  bags,  40  pounds. 
448  8-inch  M.  L.  R.,  burster  bags. 

40  8- inch  B.  L.  R.  S.  powder  cylinders. 
270  Vlll-inch  (6,5(M>  pounds)  cartridge  bags,  5  pounds. 

(>4  Vlll-inch  (6,500  pounds)  cartridge  bags,  6  pounds. 
270  Vlll-inch  (6,500  pounds)  cartridge  bags,  7  pounds. 
320  80-pounder  B.  L.  R.  (cartridge  bags. 
199  80-pounder  B.  L.  R.  bags,  burster. 
2(50  60-pounder  B.  L  R.  cartridge  bags. 

51  60-pounder  B.  L.  R.  cartridge  bags,  10  pounds. 
120  60-|)ounder  B.  L.  R.  cartridge  bags,  8  pounds. 
223  tj<)-pounder  B.  L.  R.  cartridge  bags,  6  pounds. 

1,281  60-pounder  B.  L.  R.  burster  bags. 
720  30-pounder  B.  L.  R.  burster  bags. 
410  30-pounder  B.  L.  R.  cartridge  bags. 
9, 918  20-i)ounder  B.  L.  R.  B.  cartridge  bags. 
400  20- pounder  B.  L.  R.  P.  cartridge  bags. 
4,  443  20-pounder  B.  L.  K.  B.  f«>llowers. 
1, 400  20-pounder  B.  L.  R.  P.  followers. 

300  32-pounder  M.  L.  S.  B.  cartridge  boxes,  3  pounds. 
250  Ifti-pounder  M.  L.  S.  B.  cartridge  bags,  6  pounds. 
700  32-pounder  M:  L.  S.  B.  cartridge-bags,  4  pounds. 
265  6-inch  B.  L.  R.  S.  cartridge-bags. 
50  6-inch  B.  L.  R.  S.  burster-bags. 
50  5- inch  B.  L.  R.  8.  cartridge-bags. 
995  3-iuch  B.  L.  H.  cartridge-bags,  12  ounces. 
635  3-inch  B.  L.  H.  cartridge-bags,  1  pound. 

16  3-inch  B.  L.  H.  shrapnel  charges. 
130  3-inch  B.  L.  H.  bags,  shell  charge. 
387  3-inch  B.  L.  H.  charges,  saluting. 

1  3-inch  B.  L.  li.  funnel. 
220  12-pounder  howitzer  cartridge-bags,  10  ounces. 
500  12-pounder  howitzer  cartridge-bags,  1  pound. 
1,414  primers,  shell, vent-closing. 

55  blocks  for  steel  vent-closing  primers. 

1  box  for  r<»loa<ling  tools,  steel  vent-closing  primer. 
9,473  primers,  quill  friction. 

6  primers  for  jxTcuKsion  spring  flring  attachment. 
4,779  fuses.  Navy  M.  S.  spherical. 

560  fuses.  Navy  M.  S.  rifle. 
1,251  fus«»s.  Boxer. 

52  stocks.  Boxer  fus«^ 
52  igniters,  Boxer  fuse. 

10  fuses,  base,  experimental. 
1,837  fuses,  Bormann. 

6,  4<>9  stocks,  Bormann  fuse.  , 

5, 100  rings,  Bormann  fuse  stock. 
660  adapters,  fuse. 

11  powder  measures. 

2  powder  funnels. 

2  iK»wder  chutes. 

11  powder  whips. 
5  magazine  h(»Ke. 

8  magazine  m-reens. 

3  magazine  candlesticks. 

12  magazine  dresses. 
1  fannelf  shell. 
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24  magazine  lantern  reflectors. 
1  charger  shell,  8  ounces. 

1  charger  Hhrapnel,  2^  ounces. 

2  formers,  cartridge- bag,  5-inch  and  6-inch. 

2  formers,  cartridge  bag,  60  and  80  pounders. 

3  bags,  caitridge,  samples,  6-inch,  80  and  60  pounders. 

MISCELLANEOUS. 

1  8-incli  model  powder  cylinder. 
1  model  gun  and  mount,  Gatling. 

25  specimens,  10-inch  B.  L.  R. 

4  tin  cans. 

3  wator  cans. 
124  boxes,  packing. 

4  models  of  magazine,  Lee  rifle. 
4  port  sill  sockets. 

1  cover  for  deck-house  launch. 

1  shoe  for  cat-boat. 
46  blocks,  metal,  large. 

2  plates  for  powder  pellets. 

2  bullet  molds. 

1  set  torpedo  guys. 

3  water- buckets. 

8  castings,  shot-bed. 

2  steel  rings,  10-inch  B.  L.  R. 

2  models,  (>-inch  powder  cylinder. 
1  toggle-block,  6- inch. 

4  blocks  for  powder  and  shell  whips. 
1  gauge,  6-inch  shell,  inspecting. 

1  gauge,  6-inch  cartridge-bag. 
8  drawing-boards. 

26  castings,  bronze. 

24  cleats,  breeching,  beam. 
13  steady  rests. 
1  lathe. 
8  cranes. 

1  former,  revolver  frogs. 
102  lanyards,  fire  bucket. 
473  lanyards,  port. 
200  lanyards,  lock. 
99  pounds  lock  lanyard  stuff. 
13,518  pounds  bar-iron. 
7,775  pounds  bloom-iron. 
20  specimens,  metal. 
1  pendulum,  ship^s. 
1  stamj),  anchor,  f  inch. 
1  8tani]>,  steel,  ^  inch. 
.  1  8peaking-tub(^ 
1  comi)(»und  target  plate. 

3  wooden  cases. 

121  rings,  fire  and  sponge  buckets. 

1  percussion  spring  firing  attachment. 
220  rings,  cartridge  bag,  12-pounder  light. 
500  rings,  cartridge  bag,  24-pounder  howitzer. 

2  gun  covers. 

2  oil-tanks. 

17  tallies  for  kej^s. 

1  sail  for  boat. 
115  lead  vent-patches. 

1  former,  tinsmith's. 
500  feet  battens. 
175  feet  ash  Scotchman. 
100  lids,  shell-box. 

1  cover,  canvas,  for  dynamo. 

3  boxes. 

2  pairs  beam  calipers,  40  inches. 
'  1  pair  beam  calipers,  20  inches. 

2  shackle-plates,  nuts  and  washers. 
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2  riDgs,  star  gauge. 

2  spars  for  target  frame. 
I  box,  iron,  for  boat. 

1  botsting  spar. 

3  calipers  for  interior  measurements. 
1  set  gauges,  fillet. 

12  sbeets  iron  gauges,  fillet. 

350  copper  cylinders  for  crusher-gauge. 
850  cylinders  for  crusher  gauge. 

1  box,  packing,  torpedo  fuse. 

1  water-cooler  stand. 
143  books,  tire  bucket. 
1U5  books,  magazine  screen. 
117  books,  powder  chute. 
320  books,  port  lanyard. 

8  books,  train  rope,  60-pounder. 

4  books,  copper  and  thimbles. 
35  books,  battle  lantern. 

150  hooks,  rammer,  and  sponge. 
1  table. 
1  blue  printing  frame. 

1  oil-tempering  tank. 

6  tin  paint  pots. 

2  tin  pans  for  lathes. 

1  grindstone  plate. 

2  giin  trucks. 

1  joint  sectional  staff. 
152  copper  rivetflb 

1  cartridge  box,  experimental. 

13  tar>;(>t  frames. 

3  locking  levers  for  80-pounder  spring  firing  attachment. 

2  eye  bolts  and  shaft,  6-inch  carriage, 
y  beckets,  battle  axe. 

(5  sbot  beds. 
2  bolts,  <i-iuch  carriage. 
1  reflective  cylinder  gauge. 
1  port-sill  pivot  clamp. 

4  bronze  castings  for  80-ponnder  elevating  gear. 
4  castors  for  table. 

1  core  box,  20- pounder,  shell  and  sabot. 

7  wasbers  for  (>-inch  mushroom  stem. 

2  niUHbrooni  stems,  rougb,  6-inch. 
12  castings,  roller  handspike  pins. 
12  cuHtiiigN,  roller  bandspike. 

48  castings,  roller  bandspike  coaks. 

8  tool  chests,  armorer's. 
2  sets  armorer's  tools. 

11  sets  screw-drivers  and  chisels,  armorer's. 

7  sets  bandies,  basps,  &c.,  for  armorer's  chests. 

8  sets  De  Bange  check  plates. 

14  De  Hange  check  pads. 

18  bolts  for  securing  Hot<;hkis8  mount. 

1  ski'leton  Hotcbkiss  gun  and  mount. 

2  bronze  caps  f<ir  Clark's  turret. 
50  buttons,  powder  cbute. 

1  pattern  and  core  box,  steel  shell. 
i)  patt<*rns  G-iucb  shell. 
1  pattern  H.jncb  tray. 
1  jiat tern  6-inch  tray. 

1  pattern  3-incti  cartridge  bag. 

2  patterns  8  inch  cartridge  bag. 

2  patterns  30-pounder  cartridge  bag. 

1  pattern  5  inch  cartridge  bag. 

1  pattern,  front  transom,  d-inch  half-turret  carriage. 

1  pattern  6-iucb  cb amber  gauge. 

2  patterns  60-pounder  burster  bags. 
1  pattern  60-pounder  cartridge  bag. 
1  patt«*rn  30-ponniier  burster  bag. 

1  set  patterns  tower  mount  and  circles. 
1  pattern  for  bronze  caps  for  Clark's  turret. 

5141   NAYY 15 
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1  set  patterns  for  cylinder,  6-iuch  carriage. 

1  set  patterns  for  shifting  pivot  and  socket,  6-incb  carriage. 

1  set  patterns  for  trunnion  seats  and  caps,  8-iuch  barbette  carriage. 

1  8ft  patterns  for  worm  wheel,  8-inch  barbette  carriage. 

1  pattern  Hotchkiss  mount  and  stand. 

1  pattern  6-inch  deck  circles. 

1  pattern  6  inch  rammer  head. 

li  patterns  6-inch  rear  training  transom. 

1  set  patterns,  brackets  and  cylinders,  8- inch  barbette  carriage. 

2  patterns  6-inch  cartridge  bags. 
1  pattern  6-inoh  burster  bag. 

1  set  patterns,  bottom  transom,  8-inch  barbette  carriage. 

1  pattern  6-incb  face  plate. 

1  pattern  6-inch  bore  gauge. 

1  set  patterns  8-incb  B.  L.  R.  S.  shell. 

1  pattern  20-pounder  B.  L.  R.  burster  bag. 

1  pattern  for  track  of  tower  mount. 

1  pattern  for  reflecting  cylinder  gauge. 

1  pattern  of  ship's  pendulum. 

1  model  8-inch  shot. 

1  model  6-inch  shot. 

1  model  of  monitor  turret. 

1  model,  wood,  r)-inch. 

1  model,  wood,  8- inch  breech  mechanism. 

1  template,  side  armor,  8-inch  carriage. 

1  former,  6-inch  passing  box. 

1  set  letters,  <&c.,  for  marking  Hotchkiss  guns. 

1  template  for  modified  shield,  6-inch  carriage. 

1  skeleton,  Atlanta's  side. 
Making  miscellaneous  patterns. 
Repairs  to  8t4)res  on  hand. 
Repairs  to  stores  for  vessels  fitting. 
Repairs  to  stores  for  vessels  in  commission. 
Repairs  to  buildings,  wharves,  shot-beds,  gun-skids,  &,o 
Guarding  public  property. 

TORPEDOES. 

.3  batteries,  boat,  portable. 
200  battery  fittings. 
12  blocks  for  detonators,  wood. 

3  sets  boat  fittings. 
46  boxes,  packing. 

12  boxes  for  detonators,  tin. 
25  box^s,  storage,  gun-cotton  magazine. 
143  boxes  for  wet  gun-cotton  primers. 

6  boxes,  wire. 

29  butts,  secondary  spar. 

321  cans,  distance. 

278  cans,  gun-cotton. 

150  caps,  fulminate. 
8  caps,  secondary  spar. 

180  caps,  water. 
1,000  pounds  carbonic  acid,  liquid. 
2, 500  cases,  fuse. 

179  cases,  primer. 

152  cases  and  tripods. 

7  cases  and  tripods  for  contact  torpedoes. 
17  cases  without  tripods  for  contact  torpedo. 
21  cases,  torpedo. 

35  connectors. 

48  cots,  rubber. 

a  covers,  canvas,  for  steel  spars. 
1,027  cylinders,  gun-cotton. 

99  detonators,  dummy. 
208  detonators,  D.  E. 

45  detonators  and  splices. 

•  6  dryers,  gun-cotton. 
240  pieces  emery  cloth. 
234  flannels  for  galvanometer. 
219  toggles. 


oCenkik  ofiXbi^  tt7.  i/t 
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profile  of  the  tri-faced  as  far  as  possible,  it  is  believed  that  the  cause  of  the  difference 
in  performance  is  to  be  found  in  the  difference  in  profile  and  distribution  of  strength, 
the  ogival  point  being  crushed  at  the  instant  of  impact. 
Respectfully,  &c., 

W.  M.  FOLGER, 
Commander^  Inspector  of  Ordnance  in  charge, 

Capt.  Montgomery  Sicard,  U.  S.  N.. 

Chief  of  Bureau  of  Ordnance. 


U99.]  Naval  Ordnance  Proving  ground, 

AnnapoliSy  Md. 

Sir  :  In  compliance  with  your  instructions  of  the  9th  instant,  I  have  the  honor  to 
submit  the  following  data  regarding  the  experimental  high-power  musket  manufact- 
ured by  the  Winchester  Repeating  Arms  Company. 

The  breech  system  is  that  known  as  the  Marlin,  and  is  of  the  general  principle  of 
the  lever,  with  a  block  moving  in  a  vertical  plane  between  the  cheeks  of  the  frame. 

I  think  this  general  system  should  be  considered  as  an  essential  feature,  as  giving 
greater  strenglli  than  any  other  of  the  small-arm  breech  mechanisms. 

GENERAL  DATA. 


WeighU. 


s 


The  piece 12tV pounds. 

The  bullet.*. * 400       grains. 

The  charge ^. 200       graina. 

Lenylhs, 

laohflib 

The  piece 48 

The  barrel •. 3d 

The  cartridge 4.425 

The  bullet 1.688 

The  rifling. 

The  ratchet  svstem  with  nine  grooves  and  lands. 

iMh. 

Diameter  across  lands 45 

Depth  of  grooves 007 

Width  of  lands  (on  the  flat) -u 03 

The  twist  ih  increasing  from  zero  to  one  turn  in  30  calibers. 

BALLISTICAL   DATA. 

The  ballistic  results  fnrnislied  thus  far  are  from  experiments  in  a  tentative  way 
with  the  view  of  the  deveUipment  of  the  suitable  charge  and  band  conditions. 

It  is  not  coiiHldercd  that  the  most  favorable  performance  has  yet  been  attained,  and 
it  is  requested  that  tbis  report  be  considered  as  merely  preliminary. 

The  maximum  nnizzlo  v<>lo<;ity  recorded  is  2,030  f.  «. 

The  maxiiiinm  penetration  into  wrought-iron — a  1.5  inch  x>late — is  1.25  inches. 

The  nitixinnim  penetration  into  steel— a  1-incli  ]>late  was  pierced,  with  a  n-serveof 
force  (measured  by  the  p(»netration  into  w<»od)  sufficient  to  kill  two  men. 

The  niaxinium  penetration  into  wood — 1-inch  boards— 40  inches. 

Lacking  oi>portnnity,  but  f«w  expriments  have  been  made  in  the  particular  of  ac- 
curacy ;  enongli  has  been  developed,  however,  to  establish  the  fact  that  the  niece  is 
defective  in  this  respect,  the  results  at  500  yards  being  slightly  less  tavorable  than 
those  furnished  with  the  service  infantry  arm,  where,  with  the  extremely  flat  tngec- 
tory  present,  they  should  surpass  these  results. 

The  subject  has  received  consideration,  and  I  have  about  concluded  that  the  canae 
of  the  large  mean  error  is  to  be  ascribed  to  vibrations  of  the  barrel. 

I  think  the  results  thus  far  furnished  are  promising,  and,  as  you  have  probably 
noted,  they  surpass  the  work  done  in  a  similar  direction  in  Germany  and  England. 

Shonld  you  concur  in  this  opinion  of  their  value,  I  shall  have  the  honor,  as  ftandt 
become  available,  to  recommend  the  manufacture  of  another  barrel,  in  which  the 
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(Round  1.    Pfojeotile  1,  photograph  27.) 

Angles. 

Inches. 

Length  of  impact 6.  6 

Width  of  impact 1.  7 

Maximum  depth 0.  375 

The  projectile  scored  out  with  slight  damage  to  the 

target.    The  second  step  broke  on  (photograph  28), 

witn  indications  of  a  flow  of  metal,  showing  that  the 

temper  was  in  a  measure  superficial.    It  was  evideut, 

as  in  the  two  subsequent  rounds,  with  the  8teppe<i 

\  specimens,  that  th(^  butt  had  swung  in  against  the 

target,  the  rear  cylinder  being  cracked  from  the  batte 

to  the  lower  edge  of  the  band.     Tne  projectile  wa*  otherwise  uuinjure  dand  undis- 

torted. 


(Round  2.    Projectile  No.  2,  photograph  27.) 


y 


^,0c 


Angles. 

iDChM. 

Length  of  impact 7.5 

Width  of  impact , 1.6 

Maximum  depth 0. 25 

The  projectile  scored  out,  doing  slight  damage  to  the 
target,  and  quite  uninjured. 


(Round  3.    Projectile  3,  photograph  27.) 

Bearing  angle  of  three  points  with  axis. 

Inche*- 

Length  of  impact 7.625 

Width  of  impact 1.85 

Maximum  depth 0. 44 


/ 


/ 
/ 
/ 
/ 


So,     I 


wfis  quite  evident,  considering  the  character  of  this  impact, 
that  all  cutting  edges  bit  at  practically  the  same  instant,  and  mutu- 
ally assisted  in  scoring  out. 

The  third  edge  was  broken  off,  as  shown  in  photograph  28.     The 
rear  cylinder  was  cracked  to  the  lower  band  edge. 

(Round  4.  Projectile  No.  4,  manufactured  at  Naval  Ordnance  Prov- 
ing Ground.    Chrome  steel.) 

Inobes. 

Length  of  impact 6.25 

Width  of  impact 3.00 

Depth  of  impact 1.6 


The  projectile  bit  very  well,  and  apparently  expended  the  greater  part  of  its  en- 
ergy upon  the  plate,  cutting  the  latter  completely  through  to  the  backing.  It  has 
not  yet  been  recovered,  the  rainy  weather  not  permitting  digging  into  the  butt.  I 
shall  have  the  honor  to  forward  a  supplementary  report  of  its  condition.  It  is  quite 
unlikely,  judging  from  the  character  of  the  impact,  and  the  fact  that  it  was  mach 
stronger  in  profile  than  the  stepped  specimens,  that  it  is  in  any  way  injured. 

CONCLUSIONS. 

As  you  will  doubtless  appreciate,  the  advantage  of  the  single  cutting  edge  lor  very 
low  angles  is  definitely  illustrated. 
Respectfully,  &e., 

W.  M.  FOLGER, 
Commander^  Inspector  of  Ordnance  in  Charge* 
Capt.  Montgomery  Sicard, 

Chief  of  Bureau  of  Ordnance. 
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well  inside  the  gun  and  replaced  by  the  end  of  a  cloth  until  the  rod  is  insert 
the  proper  point,  when  the  cloth  is  hauled  otf  to  the  rear,  the  cap  being  replao 
the  end  of  the  exposure  by  withdrawing  the  camera  far  enough  to  reach  the  Ion; 
with  the  hand. 

The  rod  carrying  the  camera  and  reflector  having  been  inserted  to  tho  ji 
point  and  the  lens  uncovered,  the  rays  from  an  electric  light  are  thrown  iiii 
bore,  over  and  around  the  camera.  Care  should  be  taken  to  ke^p  the  light  m 
to  avoid  danger  of  reproducing  the  shadow  of  the  camera  in  the  picture. 

The  arrangement  above  described  could  be  easily  ma<ie  on  board  any  ship  w1 
lens  is  already  supplied.  The  camera  used  at  this  station  was  made  by  an  ot<] 
carpenter. 

No  plate-holder  was  used.    The  plate  was  inserted  in  grooves  at  the  proper 
inside  the  camera  through  a  slit,  which  was  protected  after  the  insertion  of  the 
by  a  light  tight  slide. 

The  size  of  camera  best  suited  to  use  with  a  6-lnch  gnu  is  3^  by  4^  iuches,  oi 
dimensions,  at  the  base.  This  will  take  a  plate  ."Ji-by  4^  inches,  a  regular  connii 
size. 

It  is  believed  that  slow  x)late8  should  be  used,  and  the  kind  known  as  Carbi 
is  reconunended. 

Photographs  of  the  slope  of  6-inch  No.  4,  and  of  the  erosion  in  the  forward  p 
the  chamber  of  the  South  Boston  gun  after  one  hundred  and  fifty-four  roun< 
herewith  forwarded  in  illustration  of  the  method  described. 
I  am,  sir,  your  obedient  servant, 

W.  M.  FOLGEK, 
Commander^  Inspector  Ordnance  in  Che 

Capt.  Montgomery  Sicard, 

('hief  of  Bureau  of  Ordnance. 


2448  Naval  Ordnance  Proving-Grouni>, 

144  AnnapoliSj 

Sir  :  I  have  the  honor  to  submit  the  following  summary  of  the  work  done  i 
station  during  the  past  year  : 

POWDER. 

The  most  imjiortant  subject  for  experimental  development  has  been  the  j>ow< 
the  arniauient  of  the  new  cruisers,  that  used  in  the  antiquated  batt-eries  of  tht 
vessels  being  entirely  unsuited  to  the  new  conditions  of  high-power  guns. 

The  German  brown  prisuuitic  or  "  cocoa"  powder,  of  which  a  certain  amoui 
been  ]>urchased  for  ex])erimental  purposes,  furnished  favorable  results  in  the  < 
caliber,  using  excessive  charges.  Its  superiority  to  the  United  States  standar 
experimental  powders  which  had  been  ])reviously  suggested,  and  its  almost  g< 
adoption  abroad,  lead  to  a  persistent  endeavor  by  the  Bureau  to  reproduce  its 
ties  at  the  Du  Pont  mills.  These  efforts,  after  numerous  failures,  have  accomp 
results  which  may  bo  considered  as  definitely  favorable. 

A  muzzle-velocity  of  over  *2,000  feet  per  second  with  less  than  15  tons  chj 
pressure  i>cr  s<piare  inch,  using  charges  of  50  pounds,  with  the  service  project 
100  poundsjias  been  obtained  in  the  (i-inch  steel  B.  L.  guns. 

The  development  of  the  ballistic  (jualities  of  the  5-inch  gun  not  being  a  mai 
immediate  necessity,  but  a  single  sample  of  the  new  powder  has  been  fired  froi 
caliber. 

This  furnished  a  muzzle  velocity  of  l,i)GO  feet  seconds  with  13.7  tons  pressure, 
a  charge  of  liO  pounds,  a  the  standard  i)roj<*ctile  of  60  pounds,  which,  considerii 
conditions,  may  be  regarded  as  extremely  favorable. 

The  characteristics  of  the  grain,  as  regards  its  rate  of  burning,  are  under  coi 
i'ontrol  in  manufa<'.tnre,  and  there  an»  detinit^i  grounds  for  belief  that  the  ch 
n<»ede(l  for  the  larger  calibers  of  guns  soon  to  be  furnished  for  proof  will  pres< 
<litliculty. 

A  series  of  experiments  to  develop  the  com]>arative  hygrometric  qualities,  ai 
rate  of  l)urning  as  etl'e<'ted  by  temjieratnre,  of  the  German  and  the  domestic  a 
has  been  in  progress  for  some  time,  which  thus  far  does  not  present  any  unfav 
feature  in  the  domestic  grain. 

It  is  Ix^lii^ved  that  a  suitable  brown  prismatic  powder  may  be  developed  f 
8- inch  converted  M.  L.  rille,  with  which  its  ballistic  qualities  would  be  notal 
j)rov<Hl. 
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are,  the  eompoBitiou  aud  pro.;eBa  of  mannfacWw  are  &  secret  and  tlie 
Meeara.  Du  Pont.  1  will  atnte,  however,  that  the  proportiona  of  the 
estahhshed  on  soand  ehaminal  principles,  which  have  in  view  the 
the  moat  characteriBtio  features  of  the  Gerinan  grain.  The  ph.Tsioal 
tin  aa  affected  by  ite  density  and  the  niothoii  of  maniifactnre,  irhicb 
Dfluence  on  the  character  of  the  combuatioii.  reaembles  closely  the 


iwi)  othe^  which  were  blown 
B  (if  the  powder.  It  will  be 
i  wall  as  through  the  central 


9  beeu  prodnced  for  theae  gnna  by  the  Dn  Fonts,  ander 
I  are  presented  in  the  following  table,  and  include  all 


■  Velocity.  [  Pr«Mar*. 


C I  M  I  I.BIO  T.BH) 

ave  becu  iiiHtilntiid  under  your  inatructioua  tendiu^  to  the  laann- 
inlry  of  Ihe  Loreiiz  principle  iu  Hiuiill-arui  cartridj{eij  of  compressed 
ich  iavoralile  reault^  have  bei'u  obtained  abroad, 
mature  to  priiniisc  a  aiivci'SHful  development,  but  there  would  teem 
ditficnlty  in  ublaiuini;  uh  favorable  allowing  aa  is  claimed  by  the 


illUH  EXI'Li 


IVES. 


tbehtgbexploHivf'H  during  tlioyeur  ban  been  mainly  in  thedirectiou 
t»l  euiployuient  of  wet  j^uu-cottouas  the  burHting  cliurgea of  sbells. 
lie  subject  of  the  ignition  of  sucb  charges  has  beeu  puraued  with 


238 


REPORT  OP  THE  SECRETARY  OP  THE  » 


such  resnits  that  the  adoption  of  thn  principle  developed  for  servi 
a  qiieHtion  of  time. 

Arran^^euuints  are  being  made  under  your  instructionH  to  explo 
mortar  torpedoes  recently  received  from  the  Washington  navy-yj 

AKMOU-PIERCING  PROJECTILES. 

The  ex]>criinental  development  of  Hnitable  cliaracteriHtics  in  nipl 
and  form  of  head  has  made  satisfactory  progress,  mainly  in  the,  ( 
in  my  reports  of  last  year. 

Two  blnnt  tri-faeed  (J-inch  projectiles  tempered  at  this  statioi 
rnary  21  lis^ainst  an  »!<-incli  Brown  (English)  compound  plate,  ba 
of  "ak.  The  points  of  each  i)iorced  the  plate  but  were  arre-sto 
Both  projectiles  broke  up,  iis  has,  it  is  believed,  been  the  invariabl 
of  compound  armor.     (See  "*/,;■*). 

Two  ogival-pointed  Ginch  projectiles  were  fired  against  the  sai 
furnishing  somewhat  less  favorable  resnits.     (See  \W)' 

A  sharp  tri-faced()-inch  9teel  projectile  was,  on  November  2.'>,  fire 
Brown  plate,  and  reached  unbroken,  but  cracked  (remaining  in  tl 
penetration  of  9  inches.    The  plate  was  badly  shattered  about  the 
through  its  entire  thickness  to  the  upper  edge,  Photograph  9. 


/• 


I 


^^^^y. 


#,At' 


#.«^ 


'       '       '  *     .     . 

'I 

:■  .r . 
:  ,1 


,■7-.    .    \         '^ 


*WI 


/ 


K^\ 


1 4 

:  f 


■  -*^ 


RKPOBT  OF  THE  BECBETART  OF  THE  NATT.       289 

Ur|^nnmber  of  Hotohkiw  armor- pierciae  projectiles,  of  calibers  .17  mlllimetani 
>1  nillimelerH,  lias  been  miknariictureil  and  Dred  »);aiiiiit  ateul  plates,  iu  ooiuparlson 
«the  eUndard  Hotcbhiss  make,  nitb  results  whicb  have  been  aalfbrml;  favor- 
e  u  ra;artl8  nnuor-piercinK  qualities  (fragments  at  explosive  rapture  not  ooDsid-. 
q),  to  the  naval  ordnance  proving  jfronnd  production. 

iiB  sDpuiority  cnnsisti'd  mainly  in  tbe  metal  and  temper,  conditions,  it  being 
Id  freqaently  posaiMf  to  une  an  N.  O.  P.  G.  projectile  tbree  successive  rounds  after 
aag  a  maxiniitm  thickness  of  shield,  wheu  the  HotohkisB  specimen  wonld  b« 
BD  without  explosive  charge  at  the  first  ronnd. 


uiorc  udviLnta^coLiH  from  an  economical 
lidiTalile  Ntiidj-  Las  been  made  of  the  cost 


r  lii';iil  LH  i:i>iiHii!eri'il  art  uiorc  udvnnta^coLiij  from  t 

ufsMiire  of  nt<-H  iiinniiiiMliii 

font  of  tlii!  nietliiirln  cniiilDyi'd  lii-re  an>  iiotnl)l,V'']i<>n]H'r  tliun  Hotch kiss  prices, 
TvaiiitM  of  a  viHit  tu  tin-  minmfactnrcniof  Himilar  work  at  tbe  North  iotUcate 
■wth  proiii't ill's  anil  i-nsps  iiiny  be  maili^  at  a  riMlticliou  In  cost. 

nvelbnit  n-rrnlly  p:iti-tili-d  by  Mr.  (ieorKn  t'.  SimoiiilH,  of  Fitchburg,  Mass.,  of 
,y  thf  prii,|('i'tili'.  of  wbicb  mciition  ha«  1>een  miulc  in  npei^inl  rejiortH,  fiirntabea 
r  ....: 1  :... .  i„  ijijj,  ,iir,'i:tion.  and   it  in  bi-lieved  that  the  Hyutem  will 


tnally  b 


iiiloptcd  < 


,t  of  il 


I  economy  and  exiwdition  in  manu- 


iniplpH  of  the  work  of  the  Bimonds  rot linf^-niac bine. 
ncvtion  witlitbu  subject  of  Hotchkitis  ammuDitiou,  that 
plrrH  and  47  nitllimotorH  K.  F.  common  shell  hare  been 
-yunl  and  banded  at  this  station  for  an  experimsntal 
f  ami  iKcnraiy  of  the  N.  0.  P.  O.  band, 
11  thcEdi  projflptiles  fiiruisbcd  tbe  r>7  tnillimeters  a  mean 
iillim<-tcrs.  of  1,60^.7  yards.     Holrhklss  standard  com. 
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1  rangea  of  ;i,123  uid 


A  iiumlier  b  nit  in  tl  e  exptoB  on  cl 
Caliber  47  n   II  met  th   81  frat;n  i. 

with  tlie  5"       11     ctcrn   lOo  frag  ue  t 


n  bei  farniBhed — 

H     f  n«  ([htH  varying  from  .5  to  84  grammra 
ot  ne  gl  te  from  .5  to  181  grammes. 

WER  B.  L.  GUNS,  RAKGUtO,  ETC. 


Six  6-iuvh  ami  nm;  5-incb  ^iinH  uf  the  stsDilard  naval  types  have  been  fnraished  for 
proof;  tliTee  of  tlie  6-iucli  and  thti  5-inch  liavo  witbutood  conaidcrabl;  more  than  the 
Htatutory  prui)f  of  10  ronnils. 

Tlio  necHHHity  of  niitking  all  of  the  tixiieri mental  work  connected  vlth  the  devclop- 
iiiunt  of  the  {wwibsr  and  tliii  teHtg  of  carriages,  of  percussioD-liring  devices,  and  of 
pri)toclili*H  with  gnn«  inteiMlotl  for  service  istne,  is  extremely  regrettable,  and  Xos.  I 
and  4  of  the  (i-incii  caliber  buvi-  liceii  already  snbjected,  the  former  to  275  rounds  and 
till'  latliT  to  57  rounds. 

Till'  Hint;li<  5-int'h  gun  furnished  ban  a  record  of  20  ronnds.  Six-inch  No.  I  haa  been 
raiiKi'd  at  a  iuuzkIu  velocity  of  1,015  feel  secoiidH,  wilh  Gi^rman  cocoa  pon'iler. 

TliiH  work  will,  howcvu',  need  to  bi-  repeated  for  the  higher  velocity  furntshei]  b; 
the  Aiiieriimn  powder. 

The  ITotchkiHMu'-niiUluieter  riipid-firo  i:un  and  tho47-i>iillimeter  and37-inillimeti!t 
rovolvini;  unniiou  bavii  likcviixi  been  riiiigeil,  the  foramr  with  Ibe  Jnuri^aHUij;  veloeitj'    J 
obtiiitKil  with  tlio  Aiiiitrii^aii  powder  iiml  the  luttur  with  veIodtiesei(iial  to  those  of 
the  tables  fiiriiFNlieil  l.y  llii-  llolehkisH  llnii.  i 


iLls,  Uii-  KUi 


iiltiuiately  iiiteudvd  for 


pi<'»iiii'u  on  llie  hase  of  the  pruji'elilc  waH(nearly)  two-tbinbof 
I  111'  ihi;  (*  III!  in  be  I',  ^a  I  i^u- housings  were  iiuiniifactured  of  a  form 
•rlile.  Thesi',  banll^d  with  the  Kangc  in  place,  were  luadcto 
e  iirjiLiir-iiieri-in;;  projectile  of  uai-li  caliber,  care  beiii^  taken  to 
enniry  of  eliiirjp'  in  a  pi'oiH'r  ullowuneo  for  the  head  of  the  gaogv- 
li'm]ieriil.  in  order  ui  lessen  tho  wear  consequent  upon  firing 
riii'V  will-,  iif  tiiui'ii-,  rehanded  for  ea-^h  pressure  rouiid. 
Ill-  aei'iii'jLc'.v  of  I  lie  iissiiniptioii  aa  to  the  amount  of  the  preMnra 
e  [iiiijeeiile  il  i'DiLiids  were  liivd  from  li-inch  and  5-lDCli  B.  L. 
'iiji!i:iileK  were  provided  with  baae-gaugea,  the  preaaure  upon  tb«    i 


I    ' 

J 
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I  will  refer  ngain  to  the  entire  uiiHuitability  of  the  poRition  of  the  proving-fi^roaDd 
for  the  work  now  in  hand  and  in  innnediate  )>ro8pect.  The  oyster  induHtry  of  Annap- 
oliH  kee])H  the  range  crowded  with  Hnuill  craft  during  eight  nioutha  of  the  year,  and 
weather  niORt  Ruitahle  for  my  work  iR  preciKcly  that  which  theoyHtennan  iieeda  iu  hi» 
calling.  The  frciiuent  caseR  I  have  had  of  ]»rojt'ctile8  of  bnialler  caliher  leaving  tb« 
butt  \t*a(\H  nie  to  anticipate  annoyance  from  \\n»  cauHe. 

There  have  been  complaints  from  Horn  Point  of  ^lass  l»eing  broken  and  plnRtensg 
knocked  down  from  violence  of  concn^Rion  at  the  <liHchar^e  of  the  6-iuc'h  cailiber.  It 
is  unncocRHary  to  note  that  these -etfects  will  be  uinch  incrtased  in  work  with  tht 
larger  guiiH. 

It  is  urgently  recommended  that  a  more  suitable  position  may  he  piircbaaed  by  xhe 
Depart  n:eiit  in  order  that  the  needed  experimental  work  and  proof  of  guns  may  not 
be  delinitcly  interrupted. 
KcHpectfully,  &c., 

W.  M.  FOLGER, 
CommancUr,  Inspector  of  Ordnance  in  Charge, 
Capt.  Montgomery  Sicard, 

Chit/  of  Bureau  of  Ordnance, 


808  United  States  Torpedo  Station, 

*2  yewpoit^  R,  L 

8iR  :  During  the  past  two  months  experiments  have  been  made  with  a  view  of  de- 
ciding upon  the  best  method  of  packing  gun-cotton  in  the  service  torpedo. 

The  best  authorities  upon  gun-cotton  aie  agreed  that  the  umre  closely'  thA  cbar]|f 
snrroundH  the  primer  the  more  efficiently  the  primer  will  act.    Abel  aii«l  others  baT« 
shown  that  one  disk  of  gun-cotton  will  detonate  another  when  Beparate<l  fmiu  itbr 
a  dintantu;  of  one  inch  or  lesR  when  the  two  are  resting  upon  the  same  Holid  aiip] 
But  it  has  not  been  Rhown  that  the  dcRtructivc  action  of  a  given  quantity  of  gun-wi- 
ton  depends  ujion  the  cloRtMicHR  with  which  it  iR  packed  within  the limilBalMive stated. 
KunierouH  expt  rimentR  on  a  small  Rcale  made  by  different  anthoritieB  have  fdiovo 
that  the  more  rigid  the  connection  between  the  parts  of  a  charge  of  gnu-cotton       I 
more  ettlciently  will  the  detonator  act.     In  view  of  our  very  limited  knowledge  of  %»• 
manner  in  which  gun-cotton  is  detonated  or  the  manner  in  which  the  detouationii 
propagated  from  one  poition  of  the  masRto  another.  I  considered  it  desirable  to 
some  comparisons  between  the  present  service  torpedo  and  othen* containing  tb^^n 
quantity  of  gun-cotton  but  packed  solidly  about  the  primer.    The  preliminary  tiu— 
were  made  en  February  VA  at  Black  Pond,  about  10  miles  fh>ni  Newport,  where 
ice  was  6  inchcR  thick.     The  rIzc  of  the  crater  is  plainly  marked  by  the  circular  opvw  " 
ing,  N\hich  is  cleared  in  the  ice,  and  by  ]iroperly  controlling  the  conditions  of  tiMci- 
peri  men  t  the  size  of  the  crater  furnishes  a  means  of  comparing  the  forces  a 
ThuH  if  the  charges  aire  the  same  iu  quantity,  submergence,  depth  of  water,  an^       w 
ness<if  ice  the  same,  the  only  ditfereuce  being  in  packing  the  gnn*cotton  io  the  t4f(|fcd0| 
the  resulting  craters  in  two  such  cascR  will  furnish  a  measure  of  the  ezploaive  font 
of  the  two  torpedoes.     It  was  found,  however,  that  in  order  to  aecare  a  complete  lib' 
tory  of  each  explosive  it  was  neco-sary  to  meaRure  the  height  of  the  jet  aa  nell  aathi 
diameter  of  the  crater.     This  could  behest  dtme  by  photographing  the  jet,  mod 
to) lowing  plan  waR  adopteil : 

Two  service  tor]  eloeR  were  prepan>d,  and  two  other  ezperlmental  ones,  eaeh Mi* 
tainiiig  the  same  ([Uiintity  of  gun-cotton  as  the  s«>rvice  toriiedo,  bntin  which  tfaei 
cotton  was  packed  as  solidly  aR  poRsible  in  a  sheet-iron  case,  a  portion  of  the 
being  cut  into  such  forms  as  best  to  fill  the  spaces  between  the  whole  diitka. 
same  quantity  of  dry  primer  was  used  iu  each  and  the  same  kind  of  detonator.  Il.^« 
planned  to  tire  a  ])air  of  these  (one  exercise  and  one  experinjental)  at  ti  e  same  1 
both  being  submerged  to  the  same  measured  depth  below  the  surface  of  ice,  auu  •• 
photograph  the  jetR  by  the  iuRtanlaneous  method  when  they  reached  their  inaximiiB 
height.     In  order  that  the  i>hotograph  might  be  easily  measured  a  veil icul  staff  41 
feet  high  was  placed  midway  between  the  two  tor|»edoes,  which  were  SMIU  feet  apait 
alMhiee  being  on  the  Rame  line,  which  line  waR  peri)endicnlar  to  the  one  JoiDing 
stati'aud  the  ]»oRitiou  of  the  camera.     In  this  manner  the  staff  was  photoirnipfaed  «• 
the  same  plate  with  the  jets,  and  being  of  a  known  height  it  8erve«l  as  a  scale  by  wbirk 
the  lieightR  of  the  jetR  could  be  measured  with  all  necessary  accuracy.    Altboaghitii 
not  practicable  to  t:ike  the  photograph  at  tht*  exact  time  of  maximuni  height,  yetii 
the  two  jets  to  be  couquired  wouhl  be  equally  in  error  the  comparative  efttciencj 
dueed  therefrom  wouhl  be  practically  correct. 

Unfortunately,  iu  the  first  set  of  experiments  above  referred  to,  the  experimo 
toriM'dii  of  the  tirst  pair  failed  to  detiniate,  and  the  serviire  torpedo  failed  in 
second  pair,  so  that  the  craters  only  could  be  compared.    The  service  torfiedo  wl* 
detonated  produced  a  crater  *X\  feet  in  diameter  aud  the  experimental  one  %  er 
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diameter.  The  relative  efficiency  of  the  two  torpedoes  is  fairly  repre- 
the  squares  of  these  numbers,  or  they  are  to  each  other  as  1089  is  to 
1 1  is  to  1.13.  In  these  experiments  the  ice  was  10  inches  thick,  and  the 
were  8  feet  below  the  upper  surface  of  the  ice.  Although  there  is  no 
tie  or  accurate  means  of  measuring  the  size  of  the  crater  than  by  form- 
re  where  permanent  record  is  made  to  be  measured  at  leisure,  yet  the  diffl- 
btainiiiK  ice  over  a  sufficient  depth  of  water  and  In  a  place  where  Aring 
would  not  be  objectionable  decided  me  to  rely  upon  the  photographs  for 
ter  as  well  as  height  of  jet. 

1  set  of  torpedoes  were  prepared,  consisting  of  two  service  and  two  experi- 
es  in  which  the  disks  were  packed  in  a  single  sheet-iron  cylinder  and 
'dged  by  pieces  of  oak  carefully  formed  to  nil  the  spaces  iSetween  the 
jat  the  whole  formed  a  solid  mass  about  the  primer  case.  Two  casks  were 
130  feet  apart  in  22  feet  of  water,  and  midway  between  them  the  sailing 
s  anchored,  the  top  of  whose  topmast  was  45  feet  from  the  water.  When 
mces  were  all  determined  a  pair  of  the  torpedoes  were  slung  to  the  casks 
3  center  of  each  torpedo  was  10  feet  below  the  surface  of  the  water.  The 
»  before,  was  placed  on  a  line  perpendicular  to  the  line  joining  the  torpe- 
bont  220  feet  from  each  of  them.  The  two  were  connected  in  series  with 
oe  and  fired  together  and  photographed  as  near  the  maximum  height  as 

»nd  pair  were  placed,  fired,  and  photographed.  In  this  case  the  height  of 
1^8  mast,  45  feet,  which  whs  photographed  in  each  case,  served  as  a  soale 
to  measure  the  crater  and  heights  of  jet. 

lese  photographs  were  measured  and  the  efficiency  of  the  torpedoes  oom- 
n  the  first  case  above  mentioned,  it  was  found  that  the  efficiency  of  the 
p«-do  was  to  the  efficiency  of  the  experimental  one.  in  the  first  case,  as  1 
ind  in  the  second  as  1  is  to  1.22;  an  agreement  which  my  experience  did 
le  to  expect.  The  superiority  of  these  last  over  the  first  experimental  tor- 
trobably  due  to  the  fact  that  the  last  were  much  more  solidly  packed  than 
interspaces  were  filled  with  pieces  of  gun-cotton.  Although  snoh  a  limited 
experiments  cannot  be  considered  conclusive  in  such  a  matter,  yet  when 
innection  with  the  allied  experiments  of  Berthelot  and  others  it  appears 
Qciency  of  the  8ervice  torpedo  would  be  increased  by  packing  the  gun-cot- 
tlosely  about  the  ])rimer.  This  whole  matter  has  been  submitted  to  the 
[  we  recommend  that  the  gun-cotton  be  hereafter  pressed  in  cubical  masses 
cvllMders.  TbiH  would  make  it  poKsible  to  pack  a  charge  in  a  solid  mass 
er  fjuantity  in  the  same  space  now  occupied  by  the  service  torpedo,  or  the 
tity  in  a  smaller  space  and  secure  a  more  efficient  torpedo, 
advantage  which  would  probably  result  from  such  a  change  would  be  a  re- 
the  size  of  the  dry  primer  re«^iiired.  This  question  is  now  under  investiga- 
changes  recommended  would  not  only  make  the  torpedo  more  compact 
cheapen  its  manufacture.  If  the  Bureau  should  approve  of  this  change,  I 
t  a  drawing  of  the  torpedo-case  to  be  used.  It  would  involve  a  change  in 
ig  and  pressing  niachineH,  but  the  expense  would  not  be  great.  Informa- 
ail  on  this  point  also  will  be  furnished  if  the  Bureau  approves  what  is  here 
It  was  thought  better  to  ]>ress  the  gun-cotton  into  cubical  masses  ot 
laroe  weight  as  the  present  disks,  rather  than  lO-inch  cylinders,  the  full 
rpedo,  which  would  be  an  awkward  size  to  handle,  and  necessitate  at  least 
forms  to  make  the  torpedo  complete.  A  cubical  mass  2.9  incbes  each  side 
stion  and  2  inches  high  would  be  adapted  to  all  uses.  The  present  disks 
cubic  inches,  those  proposed  would  contain  17. 

enuients  above  referr«-d  to  were  carrit  d  out  by  Lieutenant-Commander 
listed  by  the  class  and  by  Mr.  Angstrom,  who  took  the  photographs. 
»ectfully,  your  obedient  8i;rvant, 

W.  T.  SAMPSON, 
Commander  and  Inspector  of  OrdnancCy  in  charge  of  station, 

>HTGOMERY  SlCAHD,  U.  S.  N., 

Chitf  of  Bureau  of  Ordnance. 

I  Indorsed.] 

1  torpedo  has  been  made  and  experimented  with  to  determine  whether  the 
»nstruct)ou  had  the  necessMry  strength,  &c.  It  was  subjected  to  several 
the  fastest  steam  launch,  tiniHiiing  by  running  into  the  breakwater  with 
lenbmerged.  The  seeondury  Hpar  was  bent  through  an  angle  of  45°,  bnt 
I  wan  not  injured.  Experiments  have  since  been  made  in  comparing  the 
round  and  the  square  torpedo  upon  the  steering  of  the  boat.  No  differ- 
■rd  detected. 
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I  send  to-day  drawiof^s  of  the  cubical  torpedo  for  the  Barean's  approTal.  T 
and  neceHsary  attachments  for  the  spar  are  to  be  made  of  malleable  iron  or  rait 
the  ease  to  bo  tinned  inside  and  outside.  The  f;un-cotton  is  introduced  tlin)i 
openini;  for  the  primer  case,  the  primor  case  beiuj^  afterwards  soldered  in  nlac 

The  attachment  for  the  spar  is  cast  in  two  pieces,  one  bein^K  left  upon  the  t 
when  packed  and  stored  as  a  handle  by  which  it  may  be  lifted  and  moved  h\u 

It  is  proposed  to  make  a  contact-firing  arrangement  which  may  be  attached 
torpedo,  thus  uiakiug  it  iNissible  to  use  all  the  torpedoes  as  servioe  torpedoes  or 
tact  torpedoes.    The  contact  arrangement  is  very  similar  m  detail  to  the  one 
use  except  that  it  is  all  inclosed  in  a  small  metal  box  which  is  attached  to  tb« « 
of  the  torpedo  case  by  four  screws. 

A  drawing  of  the  torpedo  with  the  contact  attachment  will  be  sent  to  the  i 

In  accordance  with  the  Bureau's  suggestion  contained  in  first  iudorseinei 
^Station  letter  of  April  3,  1885,  round  t.orpe<lo  cases  are  now  being  made  u| 
same  principle  as  the  above  described,  in  which  the  gun-cotton  disks  (round) 
packed  without  using  the  tiu  cylinders.  These  cases  to  be  nsed  only  until  tl 
ent  supply  of  round  disks  is  exhaustod. 

W.  T.  SAMPSO 
Commander  and  Inspector  of  Ordnance,  in  cl 


812  United  Statbs  Torpkdo  Statio? 

'40  yewporty 

Sir  :  I  have  the  honor  to  transmit  herewith  the  report  of  a  Board  upon  boat 
for  the  H]>ar  torpedo.  Tiiis  question  early  engaged  my  attention,  because  the 
spar  had  not  proved  gatisfactory  to  tlie  Bureau.  It  was  only  after  I  had  d*'< 
my  own  mind  what  ought  to  be  the  eharacter  of  the  spar  that  I  appoinle<l  th 
to' work  out  the  question  afresh  anil  develop  the  det-ails.  There  is  hardly  u 
to  a<Id  to  the  report  of  th«  Buanl,  but  I  might  say  that  the  proposed  Httin^ 
probably  cost  about  the  same  as  tlie  prestMit  one.  The  spar  is  heavier  than  tl 
ent  one,*  but  it  will  stand  a  speed  of  10  kuot«  with  a  large  margin  of  safety,  w 
present  spar  will  always  bend  with  a  speed  of  8  knots,  and  nsing  the  same  c< 
tiou  its  weight  would  have  to  be  doubled  to  secure  the  strength  of  the  pn>posi 

The  proposed  spar  places  the  center  of  explosion  only  2ri  feet  horizontally  fi 
bow  of  the  boat,  instead  of  2C).    Tho  maximum  radius  of  the  crater  pnxluc 
service  torpedo  is  about  18  feet,  so  that  the  only  danger  to  be  anticipated  to  t 
is  to  result  from  her  running  into  the  crater  after  the  explosion  and  receiving  t 
iug  water,  and  this  depends  n|>on  tlu^  speed  of  tLe  boat  at  the  time  of  explo.H 
not  materially  upon  the  length  of  Iut  spar.     That  no  serious  injury  need  lie  ••: 
is  shown  by  the  experience  of  torpedo  boat  46,  in  Min  River  last  Angnst.     Tb 
was  going  at  high  speed  when  her  torpedo  fired,  and  the  engines  were  not  r 
(intiT after  tlie  explosion.     Notwithstanding  the  tori>edo  was  placed  nnder  the 
of  the  (Miinese  veNsel,  where  the  column  of  water  might  be  expected  to  b<' 
baek  into  the  boat  by  the  form  of  the  ship,  and  notwithstanding  the  boat  ran 
the  ship's  side,  she  sustained  uo  serious  injury  from  the  explosion;  torpe<lo  eo 
3'2  pounds  gun-cotton.     The  experience  of  that  same  torpedo-boat  has  Nn<:;: 
slight  ehauge  in  th(^  spar  as  represented  in  the  drawings  submitted.     Th(> 
the  heel-rop(>  should  ho.  ]>laced  in  the  end  iuHtead  of  the  side  of  the  spar,  as  >t 
IMates  'J  and  in,  so  that   Uy  cutting  the  he<'l  nq>e  the  spar  can  slide  thniugh 
ports  overboard.     Th<'  French  torpedii-boat,  at'ier  tiring  her  torpedo,  hud  h 
spar  foul  thcHiTew  of  the  Chinese  vessel  s<»  that  she  could  not  escape;  if  »bi*s; 
been  t)tte<l  to  slip  ovcrbo.ird  after  its  work  was  done  the  boat  would  Imvc  • 
without  a  shot  beinj^;  fired  at  her.  • 

It  is  thought  that  with  the  meclianical  ailvantage  |»ossessed  bj'tlie  propose<l 
in  baii(Uiiig  the  spar,  that  (uie  man  would  be  sntlirient  for  each  torpedci,  a 
should  be  decided  that  it  was  not  ]iriident  that  a  torpedo  boat  should  be  goii 
bi;rh  a  speed  just  befon'  !eMcliin<r  her  target,  tbe  whole  fitting  can  l>e  nia<i 
lighter  than  the  ]>n'sent  one  and  stionger.  Considering  the  facility  with  wh 
torpedo  can  be  run  in  or  nut,  sulunerge<l  or  raise<l,  when  the  boat  is  going 
s]>ee<l,  I  <lo  not  think  it  neeessary  to  submerge  the  torpedo  until  the  monieni 
th(^  enemy  is  readied.  1  may  add  that  I  had  a  specinu^n  piece  10  feet  long  of 
spar  const rncte<U'or  the  ])Uip(»se  of  testing  it  ;  (or  it  was  well  known  that  the  1 
]»eriments  of  the  Knglish  with  bnilt-n|»  spars  were  failures.  The  piece  of  Hp 
stiiKtcd  represented  tlM>  outer  end  ol  tin'  propoM'fl  spar.  It  was  fitted  v 
usual  M'Con<lary  spar  and  a  service  toi]Mdo  tired  fnuu  it  at  a  depth  of  ll>  fe 
feet  of  water.  When  the  spar  was  caritnlly  examined  with  hammer  and  v 
was  found  that  tour  of  the  riv<'t-heads  were  hroken  off  at  different  points  ah 
spar,  but  none  within  a  foot  of  the  end  next  the  torpedo.    This  result  was  pa 
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The  officers  attached  to  the  station  since  that  time  have  been — 

Comujander  T.  F.  JoweU,  assistant  inspector  of  ordnance  and  InBtractor  in  electrie- 
ity. 

Lieut.  Commander  G.  A.  Converse  (rejiorted  Jannary  12),  assistant  inspector  of 
ordnance  and  instructor  in  high-speed  engines  and  diving. 

Lieut.  Commander  J.  S.  Newell,  assistant  inspector  of  ordnance  and  inatmctorin 
torpedoes. 

Lieut.  Commander  W.  Maynard,  assistant  inspector  of  ordnance  and  assistant  in- 
structor in  electricity  and  fuses, 

Lieut.  Commander  G.  A.  Totten  (reported  June  4),  assistant  inspector  of  ordnance 
and  assistant  instrnctor  in  torpedoes. 

Lieut.  Karl  Rohrer  (reported  September  16),  assistaot  inspector  of  ordnance,  in 
charge  of  gun-cotton  laboratory. 

Surgeon  J.  G.  Ayers  (reported  April  9). 

Past  Assistant  Payinast^^r  F.  H.  Clark  (reported  Febmary  17). 

Assistant  Payma^itcr  J.  Q.  Lovell(rei)orted  July  24). 

Gunner  J.  R.  Grainger,  in  charge  of  magazine  and  storehonse. 

Mr.  J.  Fleiiring  White,  chemist  and  instruot(»r  in  chemistry  and  explosives. 

Mr.  Arendt  Angstrom,  in  charge  of  drafting  room  and  machine  shop. 

The  force  and  resources  of  the  station  have  been  employed,  as  in  former  years,  in  the 
twofold  duty  of  manufacturing  and  developing  torpedoes  and  torpedo  material  for 
the  service,  and  in  instructing  officers  in  the  theory  and  use  of  torpedoes  and  the  prin- 
ciples of  torpedo  attack.  A  class  of  seamen  has  also  been  instructed  ia  the  same  sab- 
jects  as  far  as  its  members  are  prex)ared  to  receive  such  instmction. 

GUN-COTTON. 

The  gun-cotton  factory  has  l>een  running  about  ten  months  of  the  year,  althoacb  ^ 
only  one-half  its  capacity.    Since  tiie  factory  was  started,  in  March,    1004,  17,i 
pounds  of  gun-cotton  have  been  manufactured. 

During  the  same  time  there  has  been  used  for  purposes  of  instmction 1,^ 

For  experimental  purposes 

For  torpedo  outfits  for  three  ships 9,' 

For  Naval  Proving  Ground  and  Artillery  School 1.' 

Leaving  on  hand 11, 

There  was  purchased  in  England  2,500  pounds,  of  which  there  has  been  need 

for  the  outfits  of  two  vessels •• 1, 

The  remainder  was  issued  to  the  Greely  Relief  Expedition,  and  aflerwarda 

there  was  returned  by  the  expedition  to  the  station • *%,M 

Of  which  there  has  been  used  for  purposes  of  instmction,  In  addition  to  the 

quantity  above  named I, 

Leaving  on  hand  of  the  English  gun-cotton 1,< 

which  will  be  used  for  instruction. 

The  processes  of  manufacture  remain  substantially  the  same  as  ayear  ago,  except  tbst 
the  density  of  gun-cotton  has  been  increased,  experiments  showing  that  the  explositi 
energy  increases  with  the  density.  * 

It  has  been  found  difficult  to  prevent  the  mannfactnred  gan-eotton  firom  moldiaf* 
It  is  hoped,  however,  that  past  experience  in  packing  may  lead  to  anch  improve 
uients  as  will  prevent  the  development  of  this  growth,  which  slowly  deetroyatbe  gU- 
cotton. 

Two  capacious  magazines  have  been  constmcted  on  Rose  Island  for  the  stonge  if 
the  gun-cot tou.  The  small  wooden  structures  which  had  been  previonaly  need  wsff 
found  to  become  too  warm  duriug  the  summer  months.  Two  or  the  iM'ge  cases 
of  the  uncompleted  fort  have  been  fitted  up  for  this  purpose.  Each  is  capable  of 
tainiug  100  tons  of  explosive,  or  more  than  will  ever  be  in  store,  but  it  wae  oo 
ered  atlvisable  to  have  a  separate  magazine  for  gun-cotton  that  had  developed 
mold  and  thus  i>revent,  if  possible,  its  ext4>nsion  to  the  other  gun-ootton. 

Extend(>d  investigations  have  hvvn  made  and  reporte<l  to  the  Bureau  conoeming 
method  of  drying  gun-cotton  and  the  best  method  of  packing  It  in  the  torpedo-c 
and  these  investigations  have  led  to  the  adoption  of  changes  in  preyions  praetiob  •- 
these  matters. 

TORPEIH)  OUTFITS  FOR  SHIPS. 

New  boat-fittings  for  torpedoes  are  being  made  for  trial  with  the  expectation  of  di- 
minishing the  number  of  men  HMpiired  to  properly  handle  the  bdat  and  torpedoes  il 

*Part  of  tlie  gun-cotton  for  expedition  was  sent  directly  to  NewTork,  and  was  ail 
taken  up  on  the  books  here  until  the  expedition  retnroed. 
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»  klao  lioea  recomni tended  that  the  torpedo  he,  «o  rnr  moitilieil  il 


llie  qui 
cbaUfe  i 


Bi^',  tools,  &c.,  used  in  the  niaDiifaotiire  of  torpodooa  and  their  oxplo- 
pioii  condition  and  will  be  qnite  saCisfHctorv  after  certain  ohanyoa, 
mended  to  the  Bureau,  have  been  mule.  The  two  boilers,  however,  are 
loni;  nse.  The  Bnreaii  lias  authorized  new  onos,  bat  no  BatisfaDtcir]r 
onscniction  has  been  received. 

t;8  Hra  all  in  good  condition,  bnt  an  enlar(>ement  of  Ihe  electrical  labor' 
]iarat«  building  for  the  manuructure  of  fuses  will  be  recfluimended. 

al,  eheniical,  and  other  iostruments  employed,  botlt  in  investigatioDi 
n,  are  in  fcood  condition. 

I<:i8t  year  the  electrical  apparatiiH  bw  been  iiioroasad  by  tho  ndditlonof 
E  unlvauonielera,  by  Elliott  Brotheni;  oue  Ede I m au  cnlvuuo meter,  with 
to  ajlapt  It  to  lUHgiietio  ni  ensure  me  u  ta ;  iine  Hartinan  galviinumet^r ; 
lescope  with  glass  and  wood  scnles;  one  Kohlrausch  rheoineter.  Oalj 
in  to  the  inntruinents  will  be  required  in  the  near  futare,  but  the  build 
Id  be  enlarged,  as  is  elsewhere  recommended. 


len  made  under  the  special  care  of  Lieu  ten  ant- Commander  Converse 
le  year  been  thoroughly  overhauled.     The  hall  of  Triana  iifside  below 

has  been  carefully  cleaned  in  every  part  and  painted.  The  engioM 
on  apiirt,  valven  reground,  steam  Joints  renewed,  ice.     The  decB  bM 

and  Ihe  deck  and  upper  works  painted.  The  vessel,  niachlnury,  and 
V  in  g<M»I  condition,  except  where  a  few  rivets  in  the  hull  have  been 

explosion  of  toriKnioes. 

ini  iannches  also  used  for  pDrjioses  of  InstrneClon  were  placed  In  thor- 
fure  Che  summer  conno  commenced,  and  although  much  shaken  by  the 
xiotiR,  will  be  again  pnt  in  good  repair.  These  bont«.  bowevc^r,  are 
>w  and  noisy  for  use  ae  torpedo  boats;  others  are  recommended. 

THE  LtBRARr 

.agfd  aod  partially  catalogoed  by  Lioateaaat-C'ommaudeT  Maynard, 
Ills  other  duties.  It  has  br^n  inonased  by  134  volumes  and  0  pam- 
s  number  4  are  on  the  subject  of  explosives,  18  upon  electricity,  17  upon 
u|H>u  phynica  and  engineering,  79  upon  miscellaueoas  subjects.  The 
iiHlicals  has  been  increased  to  lU,  all  relating  more  or  less  directly  10 
B  station.  It  is  contideutly  believed  that  in  no  other  way  will  the  aerv- 
large  a  return  for  a  moderate  outlay  a»  in  well-nelecled  bnoks  and  pe- 
ag  upon  this  professional  work.  The  library  now  uontaius  l,t^  vol- 
;  the  year  I'iT  volumes  have  been  bound.  A  cani  catalognc  has  Iwen 
id  uuw  nunibem  1.400  cards. 

BDMHRR  COUBBK. 


dien. — Lieut.  C'ommandem George  W.  Pignian,  C.  H.  Bockwell,  George 
snis  Kingslev  ;  Lieiits.  J.  H.  Miller,  V.  H.  Delano,  A.  B.  Bpevers,  J.  J. 
V.  A.  Fouler;  Lieuls  (Junior  grade)  John  O.  Nicbolson  and  John  A. 
islguB  H.nrv  MineK,  W.  A.  Gill.  J.  H.  Cahoon,  8.  D.  Greene,  and  J.  B. 
t  l.ient.  G  F.  Klliott,  U.  S.  M.  C. ;  Second  Lienl.  F.  E.  Suttan,  U.  S. 
■»  B.  H.  Cross,  T.  B.  WatklDS,  Gevrg«  Foose,  James  Hayea,  and  C  B. 
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In  carrying  out  the  views  of  the  Bareaii,  and  in  accordance  with  the  accnmulated 
experience  of  the  station,  the  course  for  the  past  snmmer  was  modified  by  making  it 
consist  of  more  practical  work  than  formerly,  and  hy  redaciiig  the  stndy  of  theoret- 
ical chemistry  and  electricity,  at  the  same  time  furnishing  the  class  with  printed 
copies  of  such  lectures  as  were  necessary  in  addition  to  the  text-hooks  used,  and  dis- 
penning  altogether  with  the  copying  which  had  proved  so  tiresome  to  previous 
classes.  These  changes,  here  roughly  outlined,  have  proved  to  he  a  decided  improve- 
ment, as  was  anticipated,  and  it  is  recommended  that  they  he  continued. 

The  ground  covered  by  the  summer  course  was  much  the  same  as  in  the  past  yean, 
with  the  changes  noted. 

These  changes  have  rendered  it  possible  to  give  more  time  to  the  work  of  placing 
mines,  in  creeping  and  countermining,  and  in  the  use  of  •search  lights  against  tor- 
pedo boats.  Our  experience  upon  the  last  named  subject  has  suggested  one  or  two 
practical  points  which  may  be  stat-ed  here. 

(1)  Search  lights,  to  be  most  effective,  must  be  mounted  near  the  water-line  in 
order  that  the  beam  ma^'  be  nearly  parallel  to  the  surface  of  the  water.  A  difference 
of  8  feet  in  the  height  of  the  light  was  found  to  make  a  marked  difference  in  its 
efficiency. 

(2)  Search  lights  will  be  of  comparatively  little  use  when  there  is  even  moderate 
motion  on  the  nhip. 

(3)  To  furnish  protection  against  torpedo  boats,  the  number  of  lights  should  at 
least  equal  the  number  of  boats  making  the  attack,  and  even  when  this  is  the  case 
the  chances  are  still  greatly  in  favor  oi  the  attack. 

The  facilities  for  giving  instructiou  in  this  course  are  good  with  a  few  exceptions, 
which  should  be  remedied  as  soon  as  possible.  The  principal  of  these  defects  is  the 
waut  of  suitable  torpedo  boats  for  carrying  the  spar  torpedo,  and  an  opportunity  to 
practice  in  the  attack  and  deiense  of  a  vessel  protected  by  the  best  modern  appli- 
ances. 

ADVANCED  COURSE. 

During  the  last  year,  from  September  until  May^  the  class  consisted  of  four  mem- 
bers. This  year  th(*n^  are  five  As  this  course  is  intended  to  impart  a  thorough 
knowledge  of  the  subjects  tanght,  I  would  like  to  see  carried  out  the  recommenda- 
tion made  to  the  Bureau  in  a  special  report  concerning  the  selection  of  the  members 
for  this  course.  ^ 

In  both  courses  the  officers  have  shown  commeurlaDle  zeal  in  availing  themselves  of 
the  opportunities  for  acquiring  information. 

The  plan  of  combining  the  commissioned  and  warrant  officers  in  one  clans  durine 
the  sunniier  has  worke<l  well.  The  gunners  did  not  receive  instruction  in  high-speea 
engines,  as  it  wuh  not  cousidered  that  they  had  the  necessary  preparation  f<»r  such 
instruction  nor  was  the  knowledge  likely  to  be  required  in  their  professional  duties. 
This  plan  of  associating  the  officers  should  be  continued.  . 

CONTINrOU8-8KKVlCE  CERTIFICATE  MEN. 

Commencing  on  the  ir>th  of  June  last,  there  has  been  received  from  time  to  time  a 
selected  claHs  of  Heanu^n  for  instruction  in  torpedo  work.  The  numl>er  has  now 
reached  twelve.  The  after-berth  deck  ou  board  the  Triana  has  been  fitted  for  their 
acc(Mi)modation.  During  th(^  sumiiier  they  participated  in  all  of  the  work  of  the 
clasH  of  oflicerH,  and  with  them  received  special  instruction  in  diving.  They  have 
all  been  down  in  the  armor  several  t  inies.  Those  who  have  joined  since  the  course  wss 
finished  have  been  instrncted  by  those  who  had  the  advantage  of  a  professional  diver. 
It  in  intended  to  make  this  instruction  continuous  under  the  direction  of  Lieutenant- 
CouiMiander  Converse,  so  that  it  will  not  again  be  necessary  to  employ  a  professional 
diver  to  instruct. 

During  the  summer  six  officers  were  down  in  the  armor,  some  of  them  several  times, 
and  in  four  fathoms  of  water. 

The  continuous  m'rvice  men  are  now  assigned  to  different  duties  iu  connection  with 
the  uiuTnifacture  of  cxplosiveH,  the  manufacture  and  care  of  tor|)edoes  and  fittings, 
in  expcriniiMital  work  wiih  explosives,  iu  the  museum  and  the  electrical  laborat«»ry. 
At  each  of  these  stations  they  remain  one  month  receiving  special  instruction  from 
th(^  offi(;ers  in  charg(^  of  the  department;  at  the  end  of  the  month  the  stations  are 
change<l,  each  man  filling  all  the  positions  in  turn.  The  men  have  shown  themselves 
intelligent,  obe<lieut,  and  anxious  to  learn. 

RECOMMENDATIONS. 

I  respectfully  submit  the  followiu«r  recommendations  covering  some  of  the  more 
urgfrnt  neuds  ot  the  station  and  service  in  connection  with  torpedoes: 

(1)  That  there  be  ]Mirchased  for  the  station  two  steam-launches  specially  made 
for  carrying  spar  torpedoes.    They  should  be  built  of  steel  not  more  than  45  feet  long. 
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capable  of  carrying  the  service  fittings  for  two  torpedoes  and  a  small  steel  shield 
not  to  weigh  more  than  350  pounds.  They  should  have  compound  condensing  engines 
capable  of  giving  a  speed  of  15  knots.  The  success  of  a  torpedo  attack  will  in  the 
future  depend  so  much  upon  the  speed  of  the  boat  that  it  is  necessary  to  give  officers 
an  approximate  idea  of  the  conditions  that  will  prevail  in  time  of  war.  They  should 
become  accustomed  to  handliug  boats  at  high  speed.  This  necessity  is  recognized 
and  acted  upon  by  every  nation  in  the  world  except  our  own.  This  leads  to  my  sec* 
ond  recommendation. 

(2)  That  every  ship  in  the  service,  of  2,000  tons  or  more  of  displacement,  be  fitted 
with  such  a  torpedo-boat  as  described  above.  It  is  folly  to  supply  our  ships  with  tor- 
pedoes to  be  used  in  such  boats  aM  are  at  present  supplied  to  the  service.  Their  lack 
of  speed  and  nttise  of  escaping  would  insure  their  (testruction  by  a  moderately  watch- 
ful enemy.  This  appears  such  an  urgent  need  that  I  hope  the  Bureau  will  strongly 
advocate  the  construction  of  at  least  fifty  of  these  boats.  There  would  be  no  diffi- 
culty in  building  them  in  this  country ;  and  they  would  form  a  powerful  auxiliary  in 
the  defense  of  our  coast. 

(3)  As  the  Bureau  has  repeatedly  recommended  the  purchase  of  the  Whitehead 
torpedo,  it  is  only  with  a  view  of  placing  my  opinion  upon  record  upon  the  subject 
that  I  now  recommend  the  purchase  of  at  least  ten  first-class  boats.  These  boats 
cannot  now  be  built  in  this  country,  but  there  are  builders  who  might  succeed  in 
securing  in  such  small  vessels  a  speed  exceeding  20  knots  if  they  had  boats  from  the 
best  English  builders  to  i;nide  them  in  the  work.  A  prudent  preparation  for  the 
future  would  require  a  large  number  of  these  boats.  Both  these  last  two  recom- 
mendations may  be  considered  as  falling  ont«ide  of  my  jurisdiction,  but  as  they  ap- 
pear to  me  so  important,  I  may  be  excused  for  making  them. 

(4)  That  a  complete  electric-light  plant  be  purchased  for  the  station.  This  is  ur^ed 
for  several  reasons;  HrHt,  because  it  will>soon  become  necessary  to  renew  the  lighting 
apparatus  and  it  would  be  quite  in  the  line  of  economy  to  light  the  island  by  elec- 
tricity;  second,  the  manageuieut  of  electric  light  circuits  is  one  of  the  subjects  that 
the  Department  expects  to  be  taught  at  this  station,  and  with  a  suitable  plant  such 
iDstruciion  can  be  given;  without  it  it  is  not  practicable.  Our  new  ships  are  to  be 
lighted  in  this  way,  and  officers  should  be  prepared  to  take  proper  care  of  them. 

(5)  That  the  Electrical  Laboratory  be  increased  so  that  proper  use  can  Ue  made  of 
the  instruments.  The  laboratory  is  a  one-story  building  containing  D77  square  feet 
of  floor  surface,  of  wliich  G(3.^»  stiuare  feet  is  occupied  by  the  lecture  and  recitation 
room,  leaving  only  312  square  teet  for  mounting  the  instruments.  This  is  entirely 
inadequate  and  greatly  reduces  their  usefulness  or  even  renders  it  impossible  to  use 
them  at  aU.  The  building  should  be  increased  by  about  900  square  fevt  of  floor  sur- 
face, which  would  require  an  addition  of  about  25  feet  to  the  length  of  the  building. 

(6)  That  a  separate  small  building  be  erected  for  the  manufacture  of  fuses.  The 
fuse-room  is  now  in  the  iiiachine-shop,  and  while  only  gunpowder  fuses  are  manufact- 
ured it  was  quite  safe  lo  make  them  there.  But  since  the  present  service  detonator 
must  be  made  of  fulminate  of  mercury,  a  very  dangerous  explosive,  1  do  not  consider 
it  prudent  to  carry  on  the  work  in  such  a  valuable  building  as  the  machine-shop. 
For  this  purpose  a  sinall  brick  or  wooden  building,  20  by  20  feet,  one  story,  would  be 
•alUcient. 

(7)  That  a  new  ferry  launch  be  purchased  as  early  as  practicable.  The  one  now 
mnDing  has  been  iu  almost  constant  use  for  thirteen  years,  and  is  in  many  respects 
quite  worn  out. 

Having  been  designated  by  the  Hon.  Secretary  of  the  Navy  on  January  23,  1^*85,  to 
represent  the  intereNtH  of  the  Navy  Department  in  connection  with  the  building  of  a 
■ewer  by  the  city  of  !tewport  through  or  acmss  the  breakwater  at  Goat  Island,  I  have 
the  honor  to  re|)ort  that  1  have  ha<l  several  conferences  with  Colonel  Elliott,  Corps 
of  Engineers,  \j.  S.  A.,  in  reference  to  the  matter.  Am  indicated  in  the  correspondence 
betw^een  Colonel  Elliott  and  Mayor  Franklin,  of  Newport,  it  was  the  intention  to 
carry  the  main  sewer  of  the  city  across  the  inner  harbor  of  New|»ort,  which  was  au- 
thorized by  act  of  Congre8H  a])proved  December  2^»,  1884,  through  the  breakwater 
ami  to  terminate  in  7  feet  of  water  at  a  j>oint  3<X)  feet  from  the  breakwater,  the  top  of 
the  sewer  being  only  1  foot  under  water  at  this  point  at  mean  low  water,  aii<l  c<uise- 
qoeutly  above  wat^T  at  low  tides.  The  tracing  of  a  portion  of  the  harbor  sent  here- 
with shows  the  proposed  direction  and  outfall  of  the  sewer.  As  the  efl'ect  upon  the 
health  fulness  of  thin  island  due  tt»  discharging  the. sewerage  at  this  point  depends 
opon  the  direction  in  which  the  currents  carry  the  sewage,  a  series  of  observations 
were  maiie  extending  over  a  ccmsiderable  time  to  decide  this  question.  A  spar  was 
anchored  at  the  proponed  outfall,  and  to  it  was  attached  a  light  cod-line  250  feet  long, 
having  floats  at  intervals.  The  direction  and  distance  of  these  floats  from  the  spar 
w^ere  plotted  every  h<»ur. 

The  result  of  these  observations  was  to  establish  the  fact  that  during  over  50  per 
0ent.  of  the  time  the  floats  were  driven  in  the  direction  of  the  island,  thus  shovriuj; 
any  floating  refuse  from  the  sewer  would  probably  be  deposited  u^ion  th^  '^esW 
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em  8bore  of  this  iHland.  It  would  therefore  appear  desirable  to  carry  the  aewer  out 
to  dee])Mr  water  aud  beyond  the  eddies  which  prevail  at  the  proposed  oatfall.  No 
action  in  the  matter  iH  <Ienianded  at  pr<»Hent,  l>ecau8e  the  city,  at  a  recent  election,  de- 
clined to  Hupport  a  plan  for  raisinj;  the  necesHary  funds  to  proceed  with  the  work.  Ai 
the  matter  now  stands  no  Ateps  will  be  taken  by  the  city  to  construct  the  sewer  until 
money  is  voted  for  the  purpose. 
Very  respectfully  submitted. 

W.  T.  SAMPSON, 
Commander  and  Inipeetor,  in  charge  of  SMkom, 
Capt.  Montgomery  Si  card,  U.  S.  N., 

Chief  of  Bureau  of  Ordnance, 


222W.  Unitkd  States  Torpedo  Station, 

Newport,  R,  I, 

Sir:  In  obedience  to  the  Department's  order  of  Aufi^nst  19,  the  Board  appointed  to 
witness  the  examination  of  the  class  of  officers  under  instruction  in  the  use  and  man- 
ufa<;ture  of  torpedoes  at  Newport,  R.  I.,  have  the  houor  to  submit  the  following  re- 
port : 

The  examination  extended  over  two  days  and  part  of  a  third.  It  was  oondncted  in 
writing,  and  practical  experiments  in  illustration  were  snccestfully  made. 

The  Board  was  pleased  to  find  thUt  the  recommendation  of  the  Board  of  last  year 
as  t4)  a  change  in  the  manner  of  instruction  ba<l  been  carried  out. 

The  practice  of  writinfi;  copious  notes  from  oral  lectures,  and  smooth  eopies  of  the 
same,  has  been  discontinued  and  printed  lectures  largely  sabstttnted,  while  the  sub- 
ject-matter taught  has  been  much  more  practical ;  a  oeneflcial  resnU  largely  arising 
from  the  regular  meetings  of  the  inspector  in  charge  and  the  instruotors  to  discoif 
and  decide  all  important  points  in  connection  with  the  course. 

The  Board  is  decidedly  of  opinion  that  the  present  course  for  theanmmer  term  is  s 
great  improvement  over  any  that  has  preceded  it,  and  that  with  such  minor  ehaoM 
from  time  to  time  as  experience  may  suggest  there  is  little  that  remains  open  to  eriti- 
cism. 

The  present  class  consists  of  twenty-seven  members,  which  nnmber  eonld  very 
profitably  be  reduced  to  tifteen,  as  it  has  been  the  experience  this  sammer  that  tM 
number  falling  to  the  share  of  each  instructor  is  too  unwieldy  for  individual  instme- 
tion,  which  is  absolutely  necessary  in  manv  cases. 

Only  four  officers  of  the  present  class  will  be  retained  for  advanced  instraetion,  and 
it  is  believed  by  the  Board  thai  the  above  number  could  be  increased  to  advantags 
to  the  service  at  large.  Those  officers  showing  the  greatest  protlcienov  in  the  nsosl 
course  should  be  selected  for  the  advance<l  course,  and  the  Board  is  of  opinion  thai 
it  would  be  an  incentive  to  those  officers  who  have  taken  the  advanoad  eoncastl 
have  their  names  designated  in  some  way  in  the  Navy  Register. 

The  results  of  the  experiments  of  all  kinds  impressed  the  Board  not  only  with 
ability  of  the  instructors  and  the  zeal  of  the  class,  but  with  the  unfortunate  lacL  • 
the  requisite  plant  for  thorough  practical  instruction. 

In  the  practice  with  search  lights  in  discovering  attacking  lannchea  aa  witnes 
by  the  Board,  the  efficiency  <if  the  lights  in  the  hands  of  skilled  operatova  was  i 
evident,  but  the  results  froni  an  instructive  poi  nt  of  view  as  regards  actual  wi  i 

unsatisfactory,  as  not  one  of  the  three  attacking  launches  was  the  equal  o.  ■       i 
torpedo-boat,  and  the  two  searchlights  could  not  do  themselves  J  nstioe  aiL^^v 
engine  and  governor  is  designed  for  45  pounds  of  steam  in  the  cylinder,  and  only  ••> 
40  to  45  pounds  could  be  obtained  in  the  Triana's  boiler,  which  issomediatanoeai 

The  Board  is  of  opinion  that  a  more  perfect  torpedo  plant  shoald  be  fnrniahed 
maintained,  es])ecially  in  regard  to  torpedo  launches  of  the  latest  type  and  a  grb 
number  of  pulling  boats. 

If  more  material  could  be  obtained  and  a  larger  force  employed,  the  el<       nt  of' 
would  in  a  measure  be  overcome,  which  is  a  very  important  item,  coi 
necessary  briefness  of  the  summer  course. 

In  connection  with  a<ltlitional  torpedo  plant,  the  Board  would  alao  reoominend 
incandescent  lighting  plant  for  the  torpedo  station,  such  as  would  be  fitted  in  a  ir — 
of- war,  siiu^e  instruction  in  its  care  and  use  has  become  an  essential  portion  of  an  • 
cer's  e.4lueation,  and  the  fdant  will  come  under  the  care  of  oiBcerson  board  ahip  \ 
have  charge  of  the  electric  outfit. 

Then*  has  been  no  practical  work  undertaken  in  defending  a  vi       1 1  t  an  al 

tack  from  torpedo  boats  aud  torpedoes,  except  by  the  use  of  searb»-         -  -        n 
no  means  or  facilities  afforded  at  the  station  for  this  purpose^  a  di     »•  « 
he  remedied. 
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iaiijijMirtttTit  point  oi^iiiBtrmitioudiirinK  tbo  sunimor  was  willi  ri^forenco  to  oper- 
■nEanLant  Habmariiie  mines  niid  oliHtruv lions,  ami  altUongh  littto  nut  done  in  this 
Hticuiar,  owing  to  Ikewutit  orpruimr  infiiua,  still  enough  waa  AuaumpIiisbHd  to  nhow   ' 
tiiiupDrtanFe  of  havint;  a  knnwlml);)]  in  tUiu  resiiect,  aud  to  call  tbo  atteutioo  of  the 
IM  Id  tbu  great  imj-orlancB  of  tliB  Biilijett, 

b  canolaeioii,  till!  Board  would  r»t{ii>i:ifu11,v  state  tfant  althniigl)  a  writton  ex. 
IftposwKsrs  sdvHDtBgpa  over  an  oral  one  for  the  Bafidfaction  of  inBlnictora  oi    .  , 
gput  bourd  of  «xptii4i,  still  for  a  temporary  Bonrd,  aufh  an  we  reiifOB^ut,  the  ir 


„■  of  sncb  an  eismiuatiou  is  iiot  entirely  BaliBfaclory.     We  are  of  opinii 
icild  bo  advantageous  to  have  a  short  oral  exanitDHtiun  of  the  oIsbb  by  tha 
'  e  ureaeuoe  of  the  Board,  either  in  place  of  or  in  addition  to  the  written 


L  While  the  BtThediile  of  inHtruution  now  piinniod  is  eminently  practical  and  Batis- 
iary,  and  the  otScers  under  instructions  seem  pleased  with  it,  a  fair  idea  of  tha 
Ai:i(<DFy  of  the  different  niembere  of  the  cIubb  can  only  be  obtained  by  a  OHrefnl 
jy  uf  the  examination  papers  ;  theae  papers  an-  ueueSKarily  qnite  voliiminonB,  and 
il  idilitioti  the  otHcers  are  de.tacbed  ou  tbe  day  ou  which  they  have  linialied  writ- 
llheir  last  papers,  any  opportunity  of  converaation  with  them  after  their  paper* 
laamined  is  impossible. 

We  bavB  the  honor  to  be,  very  respectfully,  yonr  obedient.  Bervanta, 
L.  A.  KIMBKBLY, 
Commodore,  U.  S.  N.,  Fretidmi  of  Me  BoarA. 
O.  A.  BATCHiiLLEB, 
CoanKandtr,  V.  S.  N.,  Himbtr. 
F.  M.  BARBICR, 
Lieutmant-CoiHmandrr,  V.  S.  N.,  ilembtr. 


i 
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HO.  13.— BUREAU  OP  COHSTBUCTIDH  ASB  SSPAIB. 


Navy  Depabtkent, 
Bureau  op  Construction  and  Repair, 

WaahingtoUy  D.  C.j  October  15, 1885. 

Sir  :  In  obedieuce  to  the  Department's  instractions  of  the  Ist  of  Aa- 
guRt,  18S5,  I  have  the  honor  to  sabmit  my  annual  report  for  the  fiscal 
year  ended  June  30, 1885,  showing  the  work  performed  and  the  amoants 
expended,  together  with  estimates  of  the  amonnta  required  for  the  pur- 
poses of  tins  Bureau  for  the  fiscal  year  ending  June  30,  1887. 

The  estimates  for  the  expenses  of  this  Bureau,  as  given  in  the  state- 
ment marked  A,  are  in  accordance  with  existing  Uws.  The  recom- 
mendations on  this  statement  for  increase  of  the  salaries  of  the  chief 
clerk  of  the  Bureau,  the  draftsman,  the  assistant  draftsman,  and  the 
assistant  messenger  are  respectfully  submitted  to  your  favorable  con- 
sideration. 

The  chief  clerk,  under  the  law,  acts  as  chief  of  the  Bureau  in  the 
absence  of  that  officer,  and  must  be  competent  to  take  charge  of  the 
Bureau.  His  duties  are  arduous,  and  fully  deserve  the  salary  herein 
estimated  (viz,  $2,250),  which  is  the  same  as  that  paid  to  chief  clerks  in 
other  Dei>artments  who  are  authorized  to  act  in  the  absence  of  their 
chiefs. 

The  draftsman  has  charge  of  the  drawing-room ;  and«  as  his  duties 

and  responsibilities  are  certainly  much  greater  and  of  more  importance 

than  those  of  the  draftsman  of  the  Bureau  of  Steam  Engineering,  who 

is  paid  $2,250  per  annum,  this  increase  is  submitted  as  just  and  proper 

in  the  case. 

The  assistant  draftsman  receives  a  smaller  salary  than  is  paid  to 
per  diem  draftsmen  in  the  navy-yards,  while  his  duties  are  about  the 
same.    An  increase  of  his  salary  is  also  submitted. 

It  is  also  recommended  that  the  assistant  messenger  of  the  Bureau  be 
restored  to  his  fornjer  rank  of  messenger,  with  the  pay  thereof.  He  is 
an  intelli;>:ent  and  capable  man,  and  his  long  service  in  the  Bureau 
makes  him  vahiable. 

The  recommendation  for  three  additional  draftsmen  is  also  submitted. 
This  Bureau  is  iiow  allowed  but  two  draftsmen.  In  onler  to  carry  on 
the  work  of  designing  new  ships,  it  is  absolutely  and  indispensably  nec- 
essary thiit  the  ad<litional  f()rc(^  asked  for  be  allowed. 

The  estimate  for  the  pay  of  clerks  and  writers  at  the  several  navy- 
yanls,  in  statement  marke<l  E,  is  for  services  which  are  indispensable 
for  the  proper  and  systematic  prosecution  of  the  work  which  is  to  be 
done  at  the  yards  by  this  Bureau.  Each  and  every  clerk  and  writer 
has  specrific  duties  to  perform,  which  are  not  affected  by  the  quantity 
of  work  <loing  at  the  yard.  The  same  number  of  blanks  are  to  be  filled, 
and  the  same  number  of  reports  have  to  be  made  and  sent  to  the  Bu- 
reau for  its  information,  without  regard  to  the  quantity  of  work  on 
hsiud. 
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estimate  marked  B  is  for  the  g»!iiernl  repair  of  vessels  at  iiavy- 
ind  OD  foreign  stations,  purchase  of  stores,  materials,  mactitnery, 
t>f  patented  articles,  and  tools  of  all  kiuds  ;  i)re8erTation  of  ma- 
and  stores,  and  for  tbe  general  care  and  iirotection  of  the  navy 
line  of  construction  and  repair. 
Impropriation  for  last  year,  under  this  estimate,  was  much  too 

0  permit  of  ca  rrying  on  tbe  repairs  of  vessels  at  liome  and  abroad, 
rchasinfc  the  necessary  materials,  during  the  entire  fiscal  year; 
rk  wbicb  was  in  progress  was,  consequently,  almost  entirely  sna- 
,  from  time  to  time,  for  want  of  the  necessary  funds  to  complete 
is  more  than  probable  that  the  same  difticalty  will  occur  this 

^  the  abolitioti,  a  few  years  since,  of  the  custom  of  procuring  our 
s  by  anuual  schedules,  for  want  of  sufficient  appi-opriation,  the 
as  become  so  much  reduced,  from  lack  of  funds  to  replenish  it, 
arly  all  the  miiterials  now  required  for  work  have  to  be  purchased 
cific  objects.  The  revival  of  the  systt^m  of  annual  schedules 
obviate  this  ilillicully  ;  it  would  induce  greater  competittou  ia 
ing  the  annuul  supplies,  and  would  give  lumber  materials  an  op- 
ity  to  become  iburoughly  seasoned  before  being  used.  For  tbis 
e,  and  in  view  of  the  lurge  amount  of  work  which  will  doabtlese 
D  be  done  in  the  navy  yan^s,  the  Bureau  has  asked  for  an  tn- 

1  appropriation,  the  amount  asked  for  being  none  too  large  for  the 
lent  of  the  dt^sired  object. 

estimate  marked  (J  is  for  completing  the  four  double-turreted 
rs,  Puritan,  Terror,  Monaduock,  and  Ampbitrite.  The  amount 
d  for  this  purpose  is  •2,923,666,  divided  as  foUnws : 

$955,349 

627.  ■JtW 

ite ffi!fl,584 

Jck 701,449 


estimate  marked  I)  is  for  "Increase  of  the  Navy,"  and  a^ks  for 
OOU  for  building  the  hulls  of  new  steel  vessels,  and  tl6<),(H)0  for 
oiils  required  iu  navy-yards  for  building  iron  and  steel  vessels. 

reeouimeuded  that  the  new  steel  vessels  contemplated  under 
tad  consist  of  one  of  2,(KI0  tons,  one  of  2,4(>0  tons,  one  of  3,600 
ne  of  5,000  Ions,  one  of  7,500  tons,  and  two  of  800  tons  displace- 

7,500-ton  ship  should  be  a  seagoing  armored  vessel  of  the  fol- 
general  dimensions,  &c. : 

between  iierpeudicularH feet..       3S0 

,  extreme do...         64 

•iiglit do...        £4 

iDMiit  iu  seawater tons..  7.500 

ship  shiiiild  bt'  desi(>ned  with  a  covered  gun  deck, 
main  batterv  .sjmuld  be  equal  to  four  10-iueb  and  six  6-iiich  breech- 
r  rifles.  If  this  battery  is  agreed  upou,  the  10-inch  guns  should 
nuted  on  the  f-par  detk  fit  barbette  one  on  center  line  of  ship 
i  to  have  dirt-ct-ahead  hreto  50  degrees  abaft  the  beam  on  either 
>De  ou  center  line  of  ship  at^,  with  direct-astern  fire  to  50  degrees 
i  of  beam  on  cithiT  side,  and  ono  on  either  broadside,  with  an 
180  degrees  iire  ;  thus  having  three  10-inch  guns  direct  ahead, 
Wtern,  and  on  broadside.  The  barbettes  for  all  10-incb  guns  to  b« 
r  armor  plates  nut  le^s  than  8  inches  ia  thickness. 
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Ou  the  main  or  gnn  deck  should  be  monnted  the  eight  6-inch  guns, 
two  so  arrHiige<l  as  to  have  a  direct-ahead  and  broadside  fire,  two  a 
direct-astern  and  broadside  fire,  and  the  remainder  mounted  in  broad- 
side; all  to  be  mounted  on  central  pivot  carriages,  supporting  segmen- 
tal steel  sliields,  not  less  than  3  inches  in  thickness. 

The  secondary  battery  should  consist  of  fourteen  Hotchkiss  cannon 
an<l  the  necessary  number  of  boat  guns,  and  a  full  complement  of  tor- 
pedoes, to  discharge  both  above  and  below  water  line. 

The  vessel  should  be  built  of  steel,  with  bronze  stem  and  stern  post, 
and  the  bottom  sheathed  with  yellow  pine  and  copi)ered,  as  I  deem  this 
a  mattrr  of  vital  importance,  in  order  that  the  vessel's  bottom  may  be 
kept  clean  for  a  much  greater  length  of  time,  obviating  the  necessity 
for  going  into  dock  to  clean  and  paint  the  same  so  frequently,  and  the 
spee<l  of  the  vessel  not  be  impaired  by  fouling  at  a  time  when  speed 
might  be  of  the  utmost  importance. 

The  bow  should  be  of  a  modified  ramshape,  and  possess  sufficient 
strength  that  the  vessel  might  be  used  as  a  ram.  A  double  bottom 
should  extend  for  the  space  occupied  by  the  machinery  and  magazines. 
At  the  water  line  there  will  be  a  belt  of  armor  not  less  than  10  inches  in 
thickness  and  8  feet  in  depth,  tapered  from  the  protective  deck-line  to 
7  inches  in  thickness  at  the  lower  edge,  and  extending  fore  and  aft  for 
the  length  occupied  by  the  engines,  boilers,  and  magazines;  the  athwart- 
ship  bulkheiids  at  either  end  of  belt  to  be  9  inches  in  thickness* 

There  will  be  a  water-tight  protective  steel  dec*k  extending  thronghont 
the  length  of  the  ship,  covering  the  engines,  boilers,  magazines,  and 
steering  gear,  and  strengthening  the  ram  bow;  this  deck  forward  and 
abaft  the  armor  belt  to  be  in  thickness  3  inches,  and  2  inches  over  the 
armor  belt  ami(lshi])s.  To  have  a  projecting  main  keel,  also  bilge  keels, 
extending  well  fore  ami  aft. 

The  vessel  to  be  brig-rigged,  with  head  booms,  and  to  have  a  plain 
sail  area  of  about  1(),5()0  s(|uare  feet. 

The  ship  should  have  twin  screws,  with  the  latest  and  most  improved 
types  of  engines  and  boilers,  capable  of  developing  8,500  I.  H.  P., 
and  with  that  power  the  vessel  to  have  a  speed  on  the  measured  mile 
trial  at  her  normal  draught  of  water  of  16^  knots.  Capacity  of  ooal 
bunkers,  1,200  tons. 

The  principal  dimensions  of  the  proposed  5,000-ton  ship  (for  a  belted 
cruiser)  should  be: 

Leii|;t1i  between  purpendiculars liset..     305 

lireudth,  extrcinu ••••••...  ..do  ..       57 

Mean  (Irau^iit do  ..      81| 

DiBpluceiiu'iit  in  sc^a  water,  about tons. .5,000 

The  ship  to  be  designed  with  a  covered  gun-deck. 

The  nniin  battery  should  be  equal  to  two  10  inch  and  eight  6-inch 
breech  h>ading  rifled  guns.  The  two  10  inch  guns  should  be  mounted 
on  the  spar  deck,  one  forward  and  one  aft,  protected  by  steel  shields  or 
otherwise,  as  may  be  thought  best ;  one  of  these  guns  to  have  a  Are  from 
direct  ahea<l  to  50  degrees  abaft  the  beam  on  either  side;  the  other  to 
have  a  fire  from  direct  astern  to  50  degrees  forward  of  the  beam. 

On  the  gundeck  there  will  be  mounted  eight  G-iuch  gunSi  two  hav- 
ing a  direct-ahead  and  broailside  fire,  two  direct-astern  and  broadside 
fire,  and  the  others  in  broadside  with  a  train  of  fire  of  70  degrees  ftor- 
ward  and  abaft  the  beam.  All  the  guns  on  the  gun-deck  to  be  mounted 
on  central  ))ivot  carriages  supporting  segmental  steel  shields  not  less 
than  3  inclies  in  thickness.  The  secondary  battery  to  consist  of  not 
more  than  fourteen  Hotchkiss  cannon  and  the  necessary  boat  gunSi^ 
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To  be  fitted  to  discharge  a  full  complement  of  torpedoes,  both  a^>ove 
aud  below  the  water  line.  The  vessel  should  be  built  of  steel,  with  a 
bronze  stem  and  stern-post;  bottom  sheathed  with  wood  and  coppered. 

The  bow  should  be  of  a  modified  ram  shape,  aud  possess  sufficient 
Btrenjjth  that  the  vessel  may  be  used  as  a  ram.  A  double  bottom 
should  extend  throughout  the  space  occupied  by  the  engines,  boilers, 
and  magazines.  To  be  protected  at  the  water-line  by  a  belt  of  armor 
not  less  than  10  inches  thick  amidships,  with  a  depth  of  5^  feet,  extend- 
ing fore  and  aft  for  the  length  occupied  by  the  engines,  boilers,  and 
magazines;  also  to  have  a  watertight  protective  steel  deck  extending 
throughout  the  length  of  the  ship  covering  the  engines,  boilers,  maga- 
zines, and  steering  gear,  and  strengthening  the  rambow;  forward  and 
abaft  the  armor  belt  to  be  3  inches  in  thickness  on  most  exposed  parts; 
above  armor  belt  amidship,  2  inches.  To  have  a  projecting  main  keel, 
also  bilge  keels,  extending  well  forward  and  aft.  To  have  two  masts 
for  signal  purposes  and  for  mounting  machine  guns  in  the  tops. 

The  ship  should  have  twin  screws,  with  the  latest  and  most  improved 
tjpes  of  engines  and  hoilers,  capable  of  developing  at  least  8,500  I.  H. 
P.;  the  vessel  to  have  a  speed  on  the  measured  mile  of  17^  knots ;  coal 
capacity,  1,000  tons. 

The  principal  dimensions  of  the  3,600  ton  cruiser  should  be: 

Length  between  perpendiculars feet..       300 

Breadth,  extreme do . . .        46 

Ifeau  draught do. ..        18^ 

Diaplacemect  in  sea  water  about tons..  3,600 

The  ship  should  be  designed  with  a  covered  gun-deck. 

Tlie  main  battery  should  consist  of  two  8-inch  and  six  6inch  breech- 
loading  ritied  guns,  the  two  8  inch  guns  to  be  mounted  on  the  spar-deck, 
on  central  pivot  carriages,  supporting  segmental  shields^  or  otherwise 
as  may  be  decided  upon ;  one  on  the  center  line  of  ship  forward  to  have 
a  direct-ahead  fire  to  50  degrees  abaft  beam  on  either  side;  and  one  on 
center  line  aft  having  direct-astern  fire,  and  50  degrees  forward  of  beam 
on  either  side.  The  Ginch  guns  to  be  mounted  on  the  gun-deck,  two  to 
have  a  direct  ahead  and  broadside  fire,  two  a  direct-astern  and  broad- 
side fire,  aud  the  others  in  broadside  with  a  train  of  70  degrees  before 
and  abaft  the  beam;  all  to  be  mounted  on  central-pivot  carriages,  sup- 
]M>rting  segmental  steel  shields,  of  not  less  than  3  inches  in  thickness. 

A  full  torpedo  outfit  to  be  provided.  The  secondary  battery  to  con- 
sist of  eight  Uotchkiss  cannon,  and  the  necessary  boat  guns. 

The  vessel  should  be  built  of  steel,  with  bronze  stem  and  post,  bot- 
tom sheathed  with  yellow  pine  and  coppered.  To  have  a  protective 
steel  deck  the  entire  length  of  the  vessel,  and  in  thickness  from  li^  to  2 
inches  on  the  most  exposed  parts,  covering  engines,  boilers,  magazines, 
and  steering  gear.  The  vessel  to  have  a  projecting  main  keel,  also 
bilge  keels  extending  well  foreand  aft. 

To  be  fitted  with  two  masts  for  signal  purposes,  and  arranged  to  carry 
fore-and-aft  sail,  having  an  area  of  about  1,100  square  feet,  and  fitted 
with  military  tops  for  machine  guns. 

The  capacity  of  coal-bunkers  to  be  from  600  to  750  tons. 

The  vessel  to  have  twin  screws,  with  the  latest  and  most  improved 
type  of  boilers  and  engines,  capable  of  dc  Tiloping  7,500 1.  H.  P.,  and  on 
normal  draught  of  water  the  speed  on  the  measured  mile  to  be  18  knots. 

The  principal  dimensions  of  the  2,400-tou  cruiser  should  be: 

I/eogth  between  perpendicalan feet..      2&0 

BrMidth,  extreme do...        42 

Mean  dimaght  of  water .do...        17 

DuipUeoiMint  in  nea  water .lons-*  9«4Q0 
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The  vessel  to  be  designed  with  an  opeu  gan-deck,  poop,  and  fore- 
castle; built  of  steel,  with  bronze  stem  and  stem  post;  bottom  sheathed 
with  yellow  pine  and  copi)ered. 

The  main  battery  shoald  consist  of  eight  6-inch  and  two  5-inch  breech- 
loading  i-ijQed  guns,  four  of  the  6inch  to  be  mounted  in  sponsons,  two  hav- 
ing a  direct-ahead  and  broadside  fire,  and  two  a  direct-astern  and  broa«l- 
side  fire ;  the  remaining  6-inch  placed  in  broadside,  having  an  arc  of  fire 
of  140  degrees ;  all  mounted  on  central  pivot  carriages,  sapporting  seg- 
mental shields,  or  otherwise,  as  may  be  decided  upon.  The  two  5-inch 
guns  to  be  mounted  in  combined  sponsons  and  recessed  i>ort8,  under 
forecastle  deck,  on  central  ])ivot  carriages,  having  direct-ahead  and 
broadside  fire.  The  secondary  battery  to  consist  of  eight  Hotchkiss 
cannon,  and  the  necessary  number  of  boat  guns.  The  necessary 
torpedo  outfit  will  be  provided.  To  have  a  protective  deck  over  boil- 
ers, engines,  and  magazines.  Double  bottom  to  extend  the  length  of 
the  boiler  and  engine  space.  Bunker  capacity  about  450  tons  of  coflJ. 
To  be  bark -rigged,  having  a  plain  sail  area  of  14,500  square  feet. 

The  ship  to  have  a  single  screw.  With  engines  and  boilers  of  the  la 
and  most  improved  type,  capable  of  developing  3,500  J.  H.  P.     j 
vessel  at  her  normal  draught  on  the  measured  mile  trial  to  have  a      eea 
of  IT)^  knots. 

The  principal  dimensions  of  the  2,000-ton  cruiser  should  be: 

LenjxHi  between  perpendiculars feet..      SIS 

Bread  til.  extreme do...        40 

Mean  draught do...        16 

DiMplacenient  in  8ea  water,  about tons..  2,OU0 

The  vesHel  to  be  designed  with  an  open  gnn-deck,  poop,  and  forecas- 
tle. Built  of  steel,  with  bronze  stem  and  stem  post.  Bottom  sheathed 
with  wood  and  coppered. 

The  main  battery  should  be  equal  to  eight  6-inch  breech-loading  rifle 
guns,  lour  of  which  should  be  mounted  on  sponsons,  two  to  fire  direct 
ahead  and  in  broa<lHide,  and  two  direct  astern  and  in  broadside,  and 
four  in  broadside  with  a  train  of  fire  of  70  degrees  before  and  abaft  the 
beam  ;  all  to  be  mounted  on  central  ])ivot  carriages,  sapporting  seg- 
mental steel  shields  of  not  less  than  2  inches  in  thickness.  Sc^udary 
battery  to  consist  of  six  Ilotchkiss  cannon  and  the  necessary  uumberof 
boat  guns. 

The  necessary  torj)edo  outfit  to  be  provided. 

There  will  be  a  defleetive  steel  deck  running  the  entire  length  of  the 
boiler,  (Migine,  and  magazine  space. 

The  double  bottom  will  extend  the  length  occupied  by  boilers  and  en* 
gines. 

To  be  barque  rigged,  with  a  plain  sail  area  of  about  10,000  square  feet 

JUinker  cai)acity,  ^^00  tons  of  coal. 

To  have  a  projecting  main  keel,  also  bilge  keels  extending  well  fora 
and  aft. 

The  ship  to  have  a  single  screw,  with  boilers  and  engines  of  the  latent 
and  most  modern  type,  capable  of  developing  2,;i00 1.  H.  P.  The  vessel 
to  have  a  speed  on  the  measured  mile  trial  at  her  normal  draught  of 
waKT  of  14  knots. 

T\w  two  SOO  ton  ships  are  intended  to  take  the  places  of  the  old  wooden 
sailing  ships  in  the  training  squadron,  and  should  be  of  the  following 
dimensions,  &c. : 

Ijen^^th  Ix'l  ween  perpen<lieuljirH ---.feet..  16i 

Hreadtli,  extreme « do...  90 

Mean  draught do-..  IS 

DiHplaceiuent  ia  sea  wutor tons.. 
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»  be  bailt  with  steel  frames  and  beams,  planked  with  two  thick- 

I  of  yellow  pine  and  coppered.    To  be  barque-rigged,  having  a 
1  sail  area  of  about  7,000  square  feet. 

1  capacity,  175  tons. 

igines  and  boilers  capable  of  developing  1,000  I.  H.  P.,  and  to  have 
^  of  12  knots.    Single  screw. 

tery  to  consist  of  four  5  inch  low-powered  breech-loading  rifle 

mounted  in  sponsons  on  central  pivot  carriages. 
Dondary  battery  of  such  number  of  Hotchkiss  cannon  as  may  be 

d  best  to  carry,  and  the  necessary  number  of  boat  guns. 

Bureau  has  estimated  for  the  necessary  amount  of  money  to 
uete  the  work  in  construction  department  on  the  double-turreted 
tors  Puritan,  Terror,  Amphitrite,  and  Monadnock,  and  trusts  that 
;ress  will  appropriate  the  amount  asked  for  ($2,923,656),  that 
)  vessels  may  be  completed.  The  machinery  of  the  Puritan  has 
erected,  and  the  dock  trial  had,  and  contracts  have  been  made  by 
bureau  of  Steam  Engineering  for  the  erection  of  the  machinery  in 
Terror  and  Amphitrite,  but  the  work  under  this  Bureau  remains  at 

id-still. 
sannot  too  strongly  urge  the  completion  of  these  vessels,  in  all 
3cts,  at  an  early  day,  as  they  will  afford  as  good  vessels  of  their 

as  are  owned  by  any  nation,  and  are,  in  my  opinion,  the  best 

of  coast  and  harbor  defense  vessels  in  existence  to-day.    It  will 

ire  at  least  a  year  to  obtain  their  side  and  turret  armor  after  it  is 

rized.  It  therefore  seems  very  necessary  that  money  for  armor, 
r  nothing  more,  should  be  appropriated  at  an  early  day,  in  order 
conti'acts  for  securing  it  may  be  made  with  a»  little  dela^  as  pos- 
).  When  completed  we  will  have  five  splendid  coast  and  harbor 
nse  ironclads.  Should  occasion  require  it,  they  can  be  sent  to  dis- 
I>oints  ;  their  seaworthiness  has  been  well  tested  in  the  past, 
leold  sfiiling  sloops  of  war  Saratoga,  Jamestown,  and  Portsmouth 
'ai)idly  approaching  such  a  condition  that,  ere  long,  they  will  require 
er  expenditures  of  money  for  their  repair  than  the  law  allows.  The 
of  the«e  vessels  would  leave  the  service  without  suitable  training 
8.  To  meet  this  emergency  I  respectfully  recorumeud  the  construc- 
,  at  an  early  day,  of  two  composite  built,  auxiliary  steam-power, 
:  rigged  vessels,  of  fine  models,  800  tons  displacement,  and  light 
red,  designed  expressly  for  training  boys  for  the  naval  service. 
amount  sufficient  for  this  purpose  is  included  in  the  estimate  for 
creast*  of  the  Navy.'' 

le  tirnior  for  the  turn^ts,  pilot-houses  and  armored  stack  for  the 
)le-turreted  monitor  Miantonomoh,  contracted  for  by  this  Bureau, 

jh  William  11.  Wallace  &  Co.,  with  Messrs.  John  Brown  &  Co.,  of 
\yyclops  Works,  and  Messrs.  Charles  Cammell  &  Co.,  of  Sheffield, 
land,  have  all  been  delivered  at  the  Brooklyn  navy-yard.    The 

of  altering  the  decks  an<l  the  internal  arrangements  of  the  vessel, 
woniinodate  the  new  roller  base  turrets,  is  well  in  hand,  and  the  tur- 
are  in  course  of  erection  in  the  iron-plating  shop  of  the  yard, 
le  following  statement  will  show  the  condition  of  vessels  at  the  sev- 
navv-vards  on  the  1st  of  Julv,  1885: 

NAVY- YARD,    PORTSMOUTH,   N.    H. 

aZia.— Estimated  cost  to  ooinplotc,  as  reported  by  Naval  Constructor  T.  E.  • 


»• 


$23,044  98 

alfl 6,136  76 

129, 181  74 
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The  constnictor  stntes  "  the  estimated  time  to  complete  this  ehip  ih  forty  five  day*, 
with  such  a  qualified  and  experienced  force  as  can  be  ecpnouiically  employed." 

£o«/on. —Steel  cruiser,  entimated  cost  to  complete  fnruiture,  stores,  blocks,  boatit 
and  spars,  §5,000  ;  time,  forty-seven  days. 

ConHiituiiov. — A  sailin^r  frigate,  well  hoosed  over,  and  in  fine  condition  for  a  receiv- 
ing ship,  but  not  in  commission. 

NAVY- YARD,  BOSTON. 

Wahanh. — Receiving  ship  ;  requires  to  be  sheathed,  and  the  house  over  her  to  lieM 
extended  as  to  cover  the  poo])-deck.  A  survey  has  l»een  held  upon  her,  a  copy  of  tbf 
report  of  which  wuh  Kent  to  the  De))artment  under  date  of  June  18,  18d5.  KMtimat(*4 
cost,  ^11,894.20;  time,  two  monthH. 

NAVY- YARD,  NEW  YORK. 

TaVapootta. — The  surrey  held  on  this  vessel  on  November  29»  1884,  estimated  hrr 
repairs  to  cost  $i:),3!U),  and  there  has  been  expended  since  then  the  sum  of  ^22,614.46. 
It  is  estimated  she  c»n  be  completed  in  about  sixty  workinff  dr«>H. 

lixchmoiid. — The  survey  held  on  this  vessel,  under  date  of  October  2,  1884,  estimated 
her  re])airs  to  cost  ^48,>>i4,  and  the  time  reqifired  to  complete,  with  us  many  uienM 
can  be  worked  to  ndvantsKe,  three  months. 

The  Department  authorized  the  repairs  under  date  of  Ootober  21,  1884,  but  the 
work  has  not  yet  been  coTnmenced. 

Enaex. — A  survey  was  held  on  this  vessel  April  14, 1885,  and  the  Board  reporte<l  ihit 
the  estimated  cost  of  the  repairs  was  $41,731.(>9,  and  fpr  the  changea  recoiumended 
|2,170.  The  time  Tiee(rsHnry  to  make  the  repairs,  with  a  strong  force,  is  eHtimatcdto 
be  ninety  working  (lays. 

Brooklyn. — This  veKsel  can  bo  ready  for  sea  in  three  weeks;  the  work  remaining  to 
bo  done  iuang  prinei)>a]ly  to  replace  some  of  hor  furniture  which  was  taken  for  the 
Pensacoln,  and  to  tinish  the  pantry.     It  is  estimated  that  $5,000  will  complete  it. 

Isatitiwkct. — Single-turreted  monitor.  This  vessel  is  now  in  nnlinary.  Naval  Con- 
fitructor  Mintrtyne  eNtimates  thatshe  can  bo  put  in  condition  fur  service  by  expcuding 
about  §l,*^j4.r*0.     Time,  two  weeks. 

Intrepul, — This  vessel  was  formerly  built  for  a  torjHMlo  vessel,  and  is  now  beinjc 
fonvt^rtt  (I  into  a  gunboat.  She  is  of  iron,  and  will  make  a  valuable  acquisition,  a* 
a  giinlioat,  to  the  naval  service.  She  was  surveyed  in  July,  Ir&t,  and  the  cost  of  al* 
teration,  under  this  hiireuu,  was  estimated  at  $92,150.  Up  to  the  prebent  time  aboiK 
$14,11.0.07  lias  been  exi)ende(l  upon  lier  in  labor  and  materials.  The  delay  in  com- 
pleting this  vessel  has  been  caused  by  having  to  give  preference  to  mom  iniportanl 
objeets  of  work,  and  in  consequence  of  limited  appropriation.  She  could  be  finislie^l 
in  four  months  and  hmnclied  if  found  necessary  to  do  so. 

TheixH. — This  vess«^l  HMpiin's  renovating,  repainting,  docking,  painting  of  Iwttom, 
cleaning  and  varnishing  furniture,  repairs  to  boats,  minor  repairs  to  hull,  spars,  and 
idocks,  calking,  &.v.  It  is  estimatt^l  the  work  will  co^t  about  $4,000,  and  can  bo  duD« 
in  a  .sh(»rt  tiini'  if  I  he  vessel  is  wanted. 

Miautonomoh. — The  armor  f(»r  the  turrets  of  this  vessel  and  the  pilot-house  plate* 
have  all  been  delivered.  The  alteration  in  the  deck,  to  receive  the  aft^tr  turret,  is 
comph'ted  and  Mk^  sludl  of  ilii>  turret  is  being  erected.  The  work  of  cutting  out  th^ 
deek  for  tlie  forward  tnrn't  is  well  in  hand  and  the  turret  is  in  course  of  vrection  in 
the  sho]».     'I'he  w(uk  should  he  completed  this  y«'ar. 

Alarm. — Tor]M'do  bo.it.     Sujiposed  to  be  ready  for  service.    Now  in  ordinary. 

TirotKlcrofja. — In  ordinary.     Condenined  and  recommended  to  be  sold. 

Alliance. — As  the  new  boileis  for  this  vessel  are  nearly  ready  at  Norfolk,  the  Hureao 
recommends  that  she  be  sent  there  and  docked,  in.  order  that  the  Bureau  may  have 
her  HU1  veyed.  It  is  also  reconnnended  that  the  necessary  repairs  be  made  to  tliis  res* 
sel  at  tin*  Norfolk  \;ird. 

Ftrminit.  —  A  wooden  line-of-battle  shi])  that  has  been  put  in  condition  for,  andii 
now  used  as,  a  rciM^i  ving  ship.  She  rec^Hires  some  slight  repairs  and  painting  to  com- 
plete her. 

Catalpa.—  A  woodtn  tug,  ))iirehased  during  tho  war.  This  vessel  has  lately  lieen 
8nrv<'ycd,  and  the  estimated  cost  for  repairing  her,  under  this  Bureau,  is  $4,U3^  The 
Bureau  deems  it  unwise  to  put  on  this  vessel  the  repairs  called  for,  believing,  if  iiis 
attempted,  that  i\n)  UO  per  cent,  allowed  by  law  will  be  exceeded. 

NAVY-YAKD,  LKAGUR  ISLAND. 

5atff/  LoHXH. — A  sailing  sloop  of  war,  housed  over,  and  in  fair  condition  for  ft  rs* 
ceiving  shi]).  for  which  ])urpose  she  is  now  used. 

nUjrim. — Condemned  by  board  of  survey,  and  her  name^trioken  ftom  theiegitlw. 
Recommended  to  be  sold. 
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yahant^  Jason ^  and  Montauk. — Single-turreted  luonitorH.  In  ordinary  at  the  yard. 
The  estiiuattMl  coHts  to  puc  them  in  condition  for  nervice,  under  this  Bureau,  are  as 
follows : 


Name. 


Jaaoo  — 
Mod  tank 


Cost. 


$35, 806  06 
30. 113  36 
23.999  68 


Time  to 
complete. 


Day». 


60 
60 
60 


NAVY- YARD,  WASHINGTON. 

Wyandotte. — Sin>;le-turreted  monitor.  The  estimated  cost  to  put  her  in  condition 
for  service  is  $17,255. 

Aiii<7M«.— Single-turreted  monitor.  The  cost  to  put  her  in  condition  for  service  would 
probably  exceed  $J00,000.  The  Burean  believes  it  would  be  injudicious  to  repair  this 
▼eesel,  and  lecouitneudH  that  she  be  surveyed  by  the  Board  of  Inspection,  and,  if  con- 
demned, that  she  be  sold  umler  the  law  of  .\ugust  5,  IdS'i. 

ReBoue. — An  iron  tug.  Has  been  examined  and  found  to  be  very  unsafe  for  further 
service.  This  vessel  should  be  surveyed  by  the  Board  of  Inspection,  under  the  law  of 
▲ngast  5,  1882. 

NAVY- YARD,   NORFOLK. 

F&rtune. — An  iron  tug.  This  vessel  is  undef  repair,  and  the  naval  constructor  es- 
timates that  it  will  re(piire  ^5,501  to  comnlete  her. 

Speedwell. — An  iron  tug.  The  <leck  of  this  vessel  requires  calking,  and  some  repairs 
€ff  ik  minor  nature  to  her  boat  davits,  &c.     Estimated  cost,  $1)00. 

Atlanta. — Steel  cruiser.  The  furniture  of  this  vessel,  which  was  burne<l,  will  all 
have  to  be  made  anew.  The  naval  constructor  estimates  that  it  will  cost  $7,998.27  to 
complete  it;  time,  90  days.  The  blocks  for  thi^  vessel  are  estimated  to  cost  $2,055 
to  complete  them;  time,  two  months. 

Franklin. — Receiving  ship.     In  fair  condition  for  this  purpose. 

Mayflowtr. — An  iron  tug  of  the  Speedwell  class.  She  has  been  put  in  order,  and  is 
now  in  ordinary.  The  Bureau  recommends  that  she  be  sent  to  the  Washington  yard, 
mod  when  occasion  reqjiires  she  can  be  used  for  freighting  or  for  yard  purposes. 

Ajax,  Canonicns^  CcJsJcill^  Lehigh^  Mahoijac^  Manhattan. — Single  lur- 
reted  monitors,  irou  hulls.  These  vessels  are  at  City  Point,  on  the 
Jamas  River.  By  the  Bureau's  order  of  the  28th  of  Maj',  1885,  they  were 
carefully  examined,  so  f«ir  as  it  was  possible  without  docking  them,  and 
tbe  following  are  the  estimated  costs  to  put  them  in  condition  for  service: 


Name. 


AjMC 

Casooictis 
Catpkill... 
I>ehl|Eb    ... 
Sfahopac  .. 
ManbatUui 


Cost 

Time  to 
complete. 

115.710  00 
19,602  00 

6,  tJ'JS  00 
10.  520  00 

7,853  00 
10, 445  00 

Dayt. 
35 
45 
35 
36 
85 
30 

In  order  to  fully  ascertain  all  the  defects  in  these  vessels,  it  would  be  necessary  to 
dock  them  and  examine  them  inside  and  out.  This  would  involve  opening  up  the  ves- 
sels inidde,  so  that  they  could  be  sc^aled  and  examined,  which  would  doubtless  show  up 
many  defects  that  would  largely  increase  the  estimates  already  made. 

NAVT-YARD,  MARE  ISLAND,  CAL. 

Adam§. — ^The  assistant  naval  oonstructor  at  the  Mare  Island  yard  has  carefully  ex- 
amined into  the  condition  of  the  work  on  this  vessel,  and  reports  that,  as  near  as  can 
be  aeoertjtined,  she  will  cost  for  labor  and  material  to  complete   |24,000,  and  that  U 
will  reqairo  foor  months  to  do  the  work. 
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Lackatcanna. — This  vessel  has  been  surveyed,  and  the  report  is  now  in  the  Depait- 
meut,  having  been  submitted  for  its  information  and  action.  The  coat  to  fit  thii 
vessel  for  sea  is  estimated  at  $70,000,  or  16  per  cent,  of  the  coat  of  a  new  ship  of  thii 
class. 

The  Bureau  does  not  recommend  the  repair  of  this  veasel,  believing  that  if  it  it 
attempted  the  cost  will  very  much  exceed  the  limit  of  the  law  (90  per  cent.)*  bat 
reconiniends  that  she  be  used  as  a  receiving  ship,  and  that  the  present  receiving  ship, 
the  Independent,  be  surveyed  and  sold. 

Camanc^A— A  single- turreted  monitor.  Iron  hull.  Biiilt  in  1862.  Inordinary.  By 
report  of  a  board  of  survey  on  this  vessel  in  1882  it  was  ascertained  that  it  would 
cost  $!$,4G0  to  fit  her  for  service,  under  this  Bureau. 

Cyane.—A  wooden  sailing  sloop  of  war,  whose  name  has  been  stricken  from  the 
regiHt<'r.  She  is  now  in  ordinary,  and  ship-keepers  are  employed  to  take  care  of  her. 
The  Bureau  reconiniends  that  she  be  sold  under  the  act  of  Angnst  5,  1882. 

OunalaHka. — In  ordinary.  This  vessel  was  seized  on  the  Mexican  coast  for  violation 
of  the  revenue  lawH,  and  turned  over  to  the  navy-yard. 

MonadHOck. — An  iron  double-turreted  monitor,  built  at  Vallcjo.  She  is  in  an  nnfin- 
ished  condition,  and  is  moored  alongside  the  wharf.  No  appropriation  made  to  finiA 
her  as  yet. 

Independence.— An  old  wooden  line-of-battle  ship,  in  bad  condition,  and  in  need  d 
exteuHi  ve  lepairH  to  lit  her  for  further  use,  even  as  a  receiving  ship.  Tlie  Bnreaa  ree- 
oniniendH  that  she  be  Hurv<'yed  under  the  act  of  Angnst  &,  1882,  and  if  condemned,  u 
she  should  be,  that  she  be  sold,  and  the  Lackawanna  take  her  place  as  receiving 

111  my  opiiiiou,  it  sLould  be  the  policy  of  the  Govemineiit  to  main 
one  large  iiavyyard,  combiniug  id  itself  the  advantages  and  facilinei 
of  all  the  others. 

League  Island  was  presented  to  the  Government  by  the  anthori 
of  IMnladelphia,  who  incurred  considerable  expense  in  purchasing 
rights  of  other  parties.    This  site  was  given  with  the  understa  '  t 

a  navy-yard  would  be  established ;  and,  acting  upon  the  idea|  tue  i.     mm 
States  have  already  expended  there  more  than  a  million  of  dollars. 

The  advantages  of  League  Island  have  been  fdlly  discussed  hereto- 
fore, by  persons  well  qualified  to  judge,  and  the  opinions  of  sach  well 
known  naval  officers  as  Admiral  Porter,  Vice-Admiral  Bowan,  Ghirf 
Naval  Constructor  John  Leuthall,  Chief  Engineer  J.  W.  King  have 
ways  been  in  favor  of  locating  a  navy-yard  at  this  place. 

If  I,  on  this  occasion,  enter  more  fully  into  details  in  refere    » to  t 
location  than  to  other  yards,  it  is  because  of  its  importance,  i 
expenditures  that  will  be  nec^essary  in  the  fhtare,  and  the  fiust  i      t 
of  the  other  navy-yards  are  long-established  institntions  and  no     | 
ment  is  needed  to  show  their  necessity. 

It  has  long  been  the  opinion  of  experienced  naval  offloera  that  the 
country  needs  at  some  point  a  large  establishment  possessing  all  the  tt- 
quirements  for  buiUliug  and  preserving  an  iron  or  steel  navy,  such 
will  be  suitable  for  the  future  wants  of  this  great  nation*    Wi 
exception  of  League  Island,  all  our  navy-yaids  on  the  Atlantic  i 
are  deficient  in  a  fresh-water  anchorage,  one  of  the  first  reqain       i 
towards  preserving  iron  or  steel  vessels  laid  up  in  ordinary.    T       i    i 
besi<les,  deficient  in  dock-yard  accommodations,  induding  mei 
docking  ships  and  constructional  resources. 

At  the  close  of  the  war  the  use  of  Leagne  Island  beoai    i  V4     "ap- 
parent.    The  Government  possessed  a  considerable  nnm  inMH- 
clads,  which  required  to  be  laid  up  in  fresh  water  and  secure  it 
ing  ice.    These  vessels  were,  therefore,  sent  there,  and  remameoi      m 
little,  if  any,  deterioration  until  required  for  service. 

The  Government  must  always  expect  to  encounter  i     >  a  in ' 

establishment  of  a  nav^-yard,  when  it  may  conflict      m  ^^e       i 
of  trade;  for  notwithstanding  the  absolute  nei      itir     :  ? 

stations  for  the  protection  of  commerce  and  ootuj  i      o 
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manity  is  generally  ready  to  sacrifice  the  interests  of  the  Government 
to  their  own  particular  benefit. 

League  Island  is  a  very  eligible  situation  for  a  navy-yard.  It  is  con- 
tiRuons  to  a  large  city  where  plenty  of  skilled  labor  can  be  procured  at 
will,  and  where  stores  of  all  kinds  can  be  obtained  at  short  notice.  It 
is  within  easy  reach  of  the  great  coal  and  iron  mines  of  Pennsylvania,  • 
and  while  the  navy -yard  was  in  course  of  construction  access  could  be 
had  to  the  great  shops  along  the  Delaware  for  such  pieces  of  machinery 
as  the  yard  could  not  supply.  The  defensible  position  of  the  island  is 
well  established,  and  no  further  outlay  in  that  direction  is  required. 

Since  the  introdi)ctiou  of  steam  vessels  in  war  the  policy  in  establish- 
ing navy-yards  has  changed,  and  it  is  considered  wise  to  place  them  as 
far  as  possible  from  the  sea.  These  places  our  own  vessels  would  have 
no  trouble  in  reaching  under  steam,  while  an  enemy  would  be  harassed 
at  every  step  by  guns,  obstructions,  submarine  mines,  torpedoes,  &c. 
This  is  a  very  strong  i)oint  in  the  selection  of  this  site  for  a  navy  yard, 
and  is  one  in  which  several  of  our  yards  are  deficient. 

Id  a  war  like  that  through  which  we  have  passed  a  very  considerable 
portion  of  an  iron  vessel  could  be  procured  at  the  ordinary  private  es- 
tablishments, but  in  a  war  where  we  would  have  to  compete  with  the 
navies  of  the  great  European  powers  we  should  be  obliged  to  build 
anch  large  and  expensive  structures  that  the  work  could  best  be  per- 
formed by  a  properly  organized  Government  establishment. 

So  rapidly  has  the  science  of  building  heavy  iron  war  vessels  ad- 
▼anoed  in  Europe  that  we  have  been  left  far  in  the  rear  for  want  of 
means  by  which  other  nations  have  arrived  at  such  perfection  in  naval 
architecture  and  ordnance.  One  of  the  greatest  difficulties  under  which 
oor  Navy  h«s  labored  is  the  want  of  a  settled  policy  with  regard  to  our 
navy-yards,  and  the  class  of  vessels  to  be  constructed. 

A  board  of  civil  engineers  has  carefully  examined  this  yard  and 
procured  all  necessary  information.  An  objection  raised  against  League 
Island  is  the  difficulty  of  building  granite  dry-docks  there ;  but  this 
difficulty  is  readily  overcome  by  substituting  a  similar  dock  w  the  one 
jdow  in  use  by  the  firm  of  Cramp  &  Sons,  of  Philadelphia,  or  the  one 
at  Erie  Basin,  Brooklyn,  N.  Y.,  where  all  the  largest  ocean  steamers 
and  war  ships  of  foreign  powers  visiting  the  port  of  New  York  are 
docked,  and  have  been  for  the  past  twelve  years.  These  docks  can  be 
bailt  at  a  less  cost  an<l  in  less  time  than  a  granite  dock,  and  when  com- 
pleted have  greater  advantages,  and,  in  my  opinion,  be  better  adapted 
for  the  purposes  of  our  yards  both  in  building  and  repairing  ships.  A 
dock  of.  such  design  is  very  much  needed  at  League  Island,  and  no 
time  should  be  lost  in  its  commencement,  as  the  yard  without  such  an 
anxiliary  loses  much  of  its  usefulness. 

A  great  defect  in  laying  out  many  of  our  navy-yards  has  been  that 
little  consideration  was  given  to  the  future  requirements  of  the  Navy, 
and  the  yards  have  accordingly  been  built  up  just  as  circumstances  at 
the  moment  might  suggest. 

In  a  message  to  Congress  on  the  8th  of  December,  1863,  President 
Lincoln  said : 

The  change  that  has  taken  place  in  naval  vohacIs  and  naval  warfare  since  the  in- 
trodaction  uf  steam  as  a  motive  power  for  ships  of  war  demands  either  a  correspond- 
ing change  in  some  of  onr  existing  navy-yards,  or  the  establishment  of  new  ones  for 
tlie  eonatmction  and  necessary  repair  of  modern  naval  vessels. 

The  necessity  for  such  a  navy-yard,  so  furnished,  at  some  suitable  place  upon  the 
Atlantic  seaboard  has,  on  repeated  occasions,  been  brought  to  the  attention  of  Con.- 
bj  the  Department. 
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The  bnildiii^r,  repairing,  and  fitting  of  naval  yecwels  can  now  be  doDe 
well  and  econonncally  at  tliis  yard;  tbe  best  evidence  of  wbicb  is  the 
snperior  manner  in  which  the  work  on  the  Juniata,  Quinnebang,  and 
Ossipee  has  been  executed,  it  not  being  excelled  in  any  yard.  The 
want  of  a  p^ood  dock  is  seriously  felt  at  this  yanl,  wliich,  with  sonie  mod- 
ern tools  for  steel-ship  building,  would  prepare  the  yard  to  commeuce 
such  work. 

The  Bureau  has  again  asked  for  an  appropriation  of  $150,000  to  en- 
able it  to  purchase  some  of  t  he  most  necessarj'  tools  to  equip  the  Leagne 
Island,  Boston,  I^orfolk,  Portsmouth,  and  Mare  Islantl  navy  yards 
for  the  pur])ose  of  building  and  repairing  iron  and  steel  ships.  With 
the  exception  of  the  need  of  a  few  of  the  improved  modern  tools  for 
these  ]>urposes,  and  the  erection  of  plate  and  angle  iron  furnaces,  there 
is  noinivate  establishment  in  this  country  which  has  better  facilities, 
in  all  respects,  for  steel  ship  building  than  the  yards  mentioned,  and 
few  which  have  as  good. 

The  Brooklyn  navy-yard  is  now  in  condition  to  commence  and  carry 
on,  with  some  rapidity,  the  building  of  steel  shipn.  The  gi"ea  test  effort! 
should  be  made  to  i)ut  all  the  other  yards  in  the  same  condition  with 
as  much  dispatch  as  possible. 

The  Goveriiinent  has  means  and  appliances  for  carrying  on  all  kinds 
of  work  connected  with  building,  repairing,  fitting,  and  equipping  ves- 
sels of  war  which  no  private  establishment  could  afford  to  have,  and 
the  character  of  th(»  work  done  in  its  yards  has  never  been  questioned. 

In  case  of  a  foreign  war  the  Government  would  find  that  the  same 
facilities  and  help  could  not  be  atlbrded  it  bj' private  sliip-builders  as 
was  furnislied  during  our  (*ivil  war,  as  most  of  the  firms  which  then  car- 
ried on  wooden-shii»  building  have  ceased  to  exist;  and  to  day  tlier« 
arc  but  few  firms  which,  in  the  event  of  war,  could  commence  and  carry 
on,  with  any  degree  of  rapidity,  the  construction  of  steel  armored  or 
unarmored  vessels  of  war.  It  therefore  becomes  a  necessity  for  the 
Government  to  put  its  yards  in  (condition  at  once  to  meet  any  demand 
that  might,  in  an  emergency,  be  made  upon  it. 

In  the  event  of  an  appropriation  being  made  for  more  steel  aliips,  tlic^ 
Bnreau  h()i)es  that  at  leastone  half  of  the  ships  may  Ih3  built  in  our  navy- 
yards,  in  conip(^tition,  as  I'o  co>t  and  chanujter  of  work,  with  ontHi«le 
estal)lislinients.  It  do(»s  not  wish  to  be  understood  as  opposing  the 
bnilding  of  naval  vessels  by  ]>rivate  establishments  under  contnurt;  it 
believes  that  one-lialf  of  the  vessels  a p])ropriated  for  should  be  built  by 
contract,  but  in  conii)etition  with  the  (xovernment  navy-yanls.  The  cost 
of  \vork  in  tlu*  iiavvvards  can  tiuMebv  be  reduced,  and  the  ctnitractors 
and  workmen  in  private  establislnntMits^Mlncated  up  to  the  nMiniivments 
of  a  v(\Ksel  lor  the  naval  serviee,  which,  at  the  present  time,  are  under- 
stood by  so  frw,  MS  the  work  and  tittings  incident  tp  such  a  veanel  differ 
so  materially  from  those  of  a  merchant  ship.  Hy  this  means,  in  the 
event  of  a  sndtien  <mI1  fnr  vessels,  ]n'ivate  shipbuilders  would  l>e  eapa- 
ble  of  fiirnisjiiii<;'  suitable  sliij>s  for  the  naval  service,  while  the  Depart- 
nu'nr,  nureau,  and  iiis])ectors  would  have  mnch  less  trouble  in  the  exe* 
tion  of  tiie  \\(>i-k,  and  there  would  be  less  litigation  than  heretofore 
during  and  attei"  the  completion  of  the  contracts. 

One  of  the  >erious  drawbacks  at  the  ])rcsent  time,  and  one  which,  in 
tlu'  ev<  nt  of  war.  would  can^e  us  the  greatest  difficulty,  is  the  need  of 
better  docking  f:u'ihtics. 

At  the  present  tinu*  the  Kssc^x  is  in  the  onl^'  dock  at  the  Brooklyn 
navy  yard,  and  it  is  wanted  to  dock  the  Thetis,  the  latter  vessel  miiat 
either  be  ])Ut  in  a  ])rivate  dock  or  wait  for  six  weeks  for  tbe  EMez  to  be 
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repaired,  80  that  she  can  be  floated.  This  is  the  first  yard  in  the  country 
in  point  ot*  size  and  importance,  and  it  should  have  at  least  three  docks. 
Tbere  can  be  no  excuse  that  there  are  not  good  locations  for  them,  as 
there  are  as  good  locations  at  this  yard  as  could  be  wished  for.  Two 
moilern  wooden  <locks  could  be  built,  and  in  two  years  be  ready  for  use. 

A  short  time  since  it  became  necessary  to  dock  the  Tennessee,  which 
was  then  at  Uampton  Roads,  and  as  the  dock  at  the  Norfolk  yanl  would 
not  take  a  vessel  of  her  length  she  was  sent  to  Kew  York.  Certainly 
this  condition  of  atfairs  should  not  be  allowed  to  exist  very  long.  The 
present  dock  shouhl  be  lengthened,  and  one  modern  wooden  dock,  if 
not  two  of  them,  should  be  built  at  the  Norfolk  yard.  Everything  pos- 
sible shouhl  be  done  to  i)Ut  this  yard  in  first  class  condition. 

While  the  Portsnioutli  yanl  has  a  balance  dock  and  marine  railway, 
which  will  ])ermit  of  taking  a  vessel  out  of  the  water  and  haubng  her 
ashore,  leaving  the  lUw.k  in^^i  to  ])ut  another  vessel  on,  there  could,  and 
should,  be  extensive  alterations  made  to  better  its  facilities.  The  dock 
baiiin  should  be  enlarged  so  that  at  the  head  of  it  there  would  be  three 
lines  of  ship  ways  for  building  vessels  on.  When  completed  the  ves- 
sels would  be  pushed  <lown  on  the  dock  by  the  immense  hydraulic  ram 
now  used  there  and  the  dock  floated,  and,  when  out  of  the  basin,  the 
newly  constructed  vessel  put  afloat  without  danger  of  straining,  as  is 
often  the  ciise  when  vessels  are  launched.  Buildings  could  then  be 
placed  over  these  slips,  and  all  the  necessary  tools  for  ship  work  placed 
in  them,  with  machiiu^ry  and  the  necessary  line  shafting. 

Independent  of  tins  a  modern  wooden  dock,  at  least  500  feet  long, 
should  be  built  betwccMi  the  navy-yard  island  and  Seavey's  Island, 
which  could  be  reailily  done  at  comparatively  small  cost.  The  water 
at  its  entrance  would  be  am]>le  for  all  docking  purposes,  and  the  nat- 
ural excavation  which  now  exists  between  the  islands,  with  its  solid- 
rock  bottom,  would  very  muirh  reduce  the  expected  outlay  for  this 
work. 

At  the  Boston  yard,  the  present  dock  should  be  lengthened,  and  twc 
additional  mndiMU  woodrn  docks  built,  there  being  the  best  ])ossil)le 
f4ILcilities  for  this  so  far  as  goo<l  locations  are  ('oncerned.  Nothing  is 
being  d<>ne  at  this  yard  exc4*pt  caring  for  the  immense  stock  of  (lovern- 
nieiit  property  now  on  hand  there,  and  keeping  in  order  the  machinery 
and  t(M»ls.  This  is  one  of  the  best,  and  ]>robai)ly  the  s4»cond  best  yard 
in  the  country  ;  and  it  any  iww  ships  are  to  be  built  in  the  tuture  in  our 
navy-yartls  tiiis  yard  ^hcMild  be  utilized  for  that  juirposr.  It  has  a  fine 
set  of  buildin^^s.  liistclass  tools,  i\\n\  facilities  of  all  kinds  for  doing 
work,  and  in  its  vicinity  are  to  be  found  the  best  artisans  in  the  country. 

The  Man»  island  yard  being  the  only  one  on  the  raeitii*.  coast,  should 
receive  especial  attention.  Nt)ihiiig  that  is  nownee<led,  or  will  be  wanted 
in  th«»  future,  to  put  this  \ard  in  a  thoroughly  etfeclive  condition  for 
building  or  repairing  iron  or  steel  vessels,  should  be  neglected.  Inde- 
IK'ndenliy  of  the  ston<»  <lock  now  nearly  completed,  tln^'e  should  be 
built  two  modern  woodtMi  docks  at  least  oOO  feet  in  length. 

The  greatest  necessity  exists  for  having  better  docking  facilities  in 
in  all  the  navy  yar<ls.  This  is  lendeied  more  important  on  account  of 
the  fiv(|uency  with  wliii'h  the  steel  unsheathed  vessels  will  be  required 
to  be  docked  to  clean  and  paint  their  bottoms.  In  the  event  of  a  for- 
eign war  this  great  deficiency  would  be  seriously  felt ;  perhaps  more  so 
than  any  olln*r  ot  onr  |)resent  wants;  it  is  rhen*fon»  worthy  of  grave  con- 
sidenitiou  whether  immediate  ste)Kssh(udd  not  be  taken  to  place  our  navy- 
jards,  in  this  respect,  in  tiie  most  thorough  condition  of  ellectivenesa. 
While  other  nations  are  increasing  their  docking  facilities,  which  ar^ 
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greater  in  one  of  the  English  dock-yards  than  in  all  of  ours  combined, 
we  are  doing  nothing  but  theorizing. 

The  subject  of  building  dry-docks  is  one  which  the  Bureau  of  Yards 
and  Docks  has  to  deal  with  directly ;  but  this  Bureau  having  so  long 
felt  the  necessity  of  having  more  docks  to  use,  particularly  larger  and 
more  modern  ones,  has  undertaken  to  introduce  the  subject  here. 

The  Faval  Academy  is  much  in  need  of  another  practice  or  scbool 
ship,  to  take  the  ])laco  of  the  Dale,  which  has  been  condeuiued ;  and  I 
again  recommend  that  the  Ticonderoga,  now  at  the  Brooklyn  yard,  be 
converted  and  used  for  this  ])ur])ose,  by  removing  her  boilers  and  en- 
gines, and  making  the  berth  deck  continuous.  She  could  be  made  t( 
answer  admirably,  and  could  be  utilized  for  the  purpose  for  which  sucl 
a  vessel  is  needed ;  while,  if  sold,  she  will  be  entirely  lost  to  the  nava 
service,  and  the  ])roceeds  of  sale  would  be  turned  into  the  Treasury. 

In  its  last  annual  rei)ort  the  Bureau  alluded  to  the  mission  of  Nava 
Constructor  Hichborn  to  Europe,  collecting  information  and  plans  illus 
trating  the  most  recent  foreign  ])ractice  in  iron  and  steel  shi])-buildin^ 
His  report  is  now  in  the  hands  of  the  Department.  It  is  emineutl 
satisfactory,  and  is  sure  to  be  of  great  i)ractical  value.  It  considers  th 
national  dock-yards  of  Great  Britain,  Germany,  Russia,  and  France 
and  contains  descriptions,  and  in  many  places  plans,  of  the  iniiK>rtaii 
vesi;els  building  therein,  devoting  ])articular  attention  to  such  as  seei 
to  fuliill  the  peculiar  requirements  of  our  own  service;  and  through  1 
labors  the  Bureau  is  fully  pre])ared  to  duplicate  in  all  e8sential  i)a) 
ticulars  the  much-lauded  Esmeralda  or  the  Kiachuelo,  should  it  be  d( 
cided  that  such  vessels  are  required. 

The  details,  fittings,  and  equipment  of  naval  vessels  abroiid  are  full 

eiited  of;  and  under  this  heading  ventilation,  sanitury  arraugemeutt 
JMul  the  electric  light  recjeive  du<^  consideration. 

The  importance  of  torpedoes  and  tori)edo  boats  led  Constructor  Hid 
born  to  closely  examine  the  yards  of  the  well  known  English  builder.* 
Thornycroft  v^  Garron,  and  to  compare  their  i)ractice,  with  the  resul 
that  the  Bureau  is  now  in  ])ossession  of  information  upon  this  class  o 
construction  which  will  be  of  great  utility  should  it  be  requiro<l  to  pro 
tect  our  coasts  with  a  suitable  flotilla. 

In  the  British  i)rivate  ship  yards  Constructor  Hichborn  was  accords 
opportunities  of  making  thorough  examinations  of  the  several  system; 
upon  which  the  business  is  comlucted,  and  his  notes  upon  the  manage 
ment  of  labor  in  shipyards,  its  wages,  and  the  retrulations  to  which  i 
is  subject,  will  be  (bund  of  sj)e(!ial  interest.  Much  time  was  devoted  t< 
observing  the  improvements  in  shipbuilding  tools,  an<l  a  very  com |det( 
collection  of  i)hotograj>hs  of  yanl  machinery,  with  prices  by  theleadinj 
foreign  makers,  enlianees  the  gem*ral  value  of  his  work. 

A  numi>er  of  large  iron   and  steel  works  were  examined,  when  su 
insi>ection  vonUl   Ix*  accom])lished  without  interfering  with  the  uiaii 
l)urj>ose  ol"  the  tour.     The  gi'owing  use  of  steel  castings  in  naval  aa-hi 
tectun*  received  due  investigation,  and  the  princi])al  armor-plate  mil 
were  visited,  and  im])ortant  knowledgi^  gained  as  to  the  making,  sliap 
ing,  and  bending  of  heavy  armor. 

The  liureau  takes  pleasure  in  stating  that  Naval  Constructor  Ilicli 
born  was  the  nH'ipient  <>t'  the  kind  attentions  of  the  leading  naval  arch 
tects  abroad,  to  whose  courteous  liberality  his  missiohowes  aportioui 
its  eminent  sneeess. 

It  is  res|»eetrnlly  recommended  that  the  report  of  Constructor  Hie 
born  may  l>e  printed,  in  order  that  all  who  are  interested  in  the  affiii 
of  the  naval  servie(»  mav  be  benefited  therebv. 


EEPORT  OF  THE  SECRETARY  OF  THE  NAVY.       265 

In  its  annual  report  for  1883  the  Bureau  made  allusion  to  the  impor- 
tant subject  of  the  education  and  appointment  of  assistant  naval  con- 
i^ctors.    The  consideration  of  this  matter  is  so  urgent,  and  the  con- 
aequeoces  of  the  present  system  so  grave,  that  it  is  necessary  to  treat  the 
subject  at  some  length.    The  rapid  extension  of  scientific  methods  in 
naval  architecture  has  long  been  recognized.    This  Bureau  years  since 
expressed  its  opinion  that  '^  the  highest  education  which  we  can  give  our 
assistant  constructors  will  not  be  more  than  sufficient  to  enable  them  in 
the  future  to  compete  on  fair  terms  with  the  coDstructors  of  England 
and  France.    3nt  the  term  education  must  be  understood  in  its  fullest 
and  broadest  sense  as  comprising  not  only  the  science  of  naval  archi- 
tectore  but  the  most  thorough  practical  acquaintance  with  ship-yard 
management  and  manipulation.    It  is  in  supplying  this  requirement 
that  our  present  method  of  recruiting  the  corps  signally  fails." 

If  it  were  necessary  to  support  with  authorities  a  proposition  so  obvi- 
oos  as  a  necessity  of  a  double  education  for  the  naval  architect,  an  edu- 
cation of  the  hands  and  eye  and  mechanical  perception,  as  well  as  the 
■lathematical  and  abstract  functions  of  the  mind,  I  might  with  pro- 

r*ety  quote  Mr.  E.  J.  Harland,  of  the  distinguished  Arm  of  Harland 
Wolff,  of  BeifiEkst,  Ireland,  when,  in  a  discussion  in  the  Institution 
of  Naval  Architects,  he  says : 

If  the  oaval  architect  enters  his  profession  and  follows  it  oat  on  scientific  principles 
ilmply,  be  will  make  a  ereat  mistake ;  and  if  he  follows  it  out  from  a  shipbnilder'B 
point  of  Tiew  he  will  make  a  mistake.    He  has  to  be  scientific  and  he  has  to  be  prac- 
tical.   We  mast  not  lose  ourselves  in  science.    I  should  be  the  last  man  in  the  world 
to  say  a  word  against  it,  but  I  think  at  the  present  time  we  are  apt  to  make  too  mnoh 
of  wnat  is  called  education.    We  are  educating  oar  children  above  what  it  is  prob- 
able they  will  ever  be  able  to  utilize  in  after  life.    I  contend  that  the  sons  of  ship- 
builders are  over  educated,  and  are  apt  to  lose  themselves  in  figures,  because  they  are 
apt  to  follow  the  easier  course  of  Htudy,  having  books  and  papers  before  them,  and 
neglect  the  workshop,  and  neglect  conjing  in  contact  with  those  merchants  who  have 
to  consider  most  carefully  what  classes  of  vessels  will  pay  the  best.     I  say  that  if  a 
shipbuilder  does  not  combine  in  his  profession  all  these  varied  and  sometimes  oppos- 
ing forces  he  will  make  a  serious  mistake  and  lower  the  value  of  his  profession,  not 
only  as  a  profession,  but  also  the  value  of  it  to  the  commercial  community. 

These  remarks  from  one  of  the  most  progressive  builders  of  the  age, 
the  pioneer  in  the  coustruction  of  high-speed  transatlantic  liners,  while 
maiuly  directed  to  the  private  ship-builders,  seems  to  me  in  a  great 
measure  pertinent  to  those  who  are  intrusted  with  the  building  of  ves- 
sels for  national  defense. 

It  is  impossible  on  this  occasion  to  deal  adequately  with  so  ponder- 
cms  a  subject  as  technical  education ;  briefly,  let  me  be  understood  as 
its  advocate  within  all  reasonable  limits,  and  not  its  opponent. 
Bat  one  whose  life  has  been  spent  in  the  earnest  pursuit  of  his  pro- 
n  cannot  see  with  indifference  its  rising  members  compelled  to 
uevoie  exhausting  eilbrt  and  a  profligate  sacrifice  of  time  to  acquire- 
Qts  which,  so  far  as  actual  ship-building  is  concerned,  are  empty  ac- 
wmplishments  and  mere  abstractions.     He  cannot,  for  instance,  see 
i  spending  four  years  at  Annapolis  learning  languages  and  the  sci- 
ences ;  then  transferred  to  Prance  and  in  the  Ecole  Polytechuique  pur- 
ig  similar  studies  for  two  years  more^all  of  which  six  years^  labor 
Hoes  not  touch  their  profession,  but  is  merely  preparatory;  and  finally 
ending  with  two  years  at  the  School  of  Application,  in  Paris — one  year 
io  the  marine  engine  and  one  to  naval  architecture.    Yet  this  singular 
•se  is   being  followed  by  our  two  assistant  constructors  now  in 
r     ice.     Suppose  a  clear  statement  of  these  facts  was  submitted  to  a 
nittee  of  the  leading  practical  men,  such  as  actually  conduct  the 
gkvat  industries  of  the  world,  could  any  opinion  be  expressed  other 
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than  that  such  a  course  of  education  for  any  mechanical  profession 
must  be  characterized  as  a  marvel  of  perverted  eflfort. 

Valual)le,  nay,  invahiable,  as  have  been  the  dedactions  of  science 
and  especially  of  njatheniatical  research  as  applied  to  naval  arcliitect- 
ore,  I  must  express  tlie  opinion  that  much  of  what  is  considen^d  deep 
professional  learning:  is  shaHow  scholastic  pe<lan try,  which  can  only 
embarrass  its  possessor  when  confronted  with  actual  work.  What  is 
ihen  required  is  the  perfect  knowledge  of  workmanship  and  material 
the  ready  i)erce]>tion  of  their  excellence  or  defect,  knowledjre  of  men 
and  money,  and  fertility  of  mechanical  resources.  Yet  iu  view  of  these 
most  obvious  and  essential  requirements,  it  is  only  necessary  niider  oar 
laws  for  a  candidate  to  have  passed  creditably  tbrou^rh  the  Naval 
Academy  to  be  immediately  ai>pointed  an  assistant  naval  constructor; 
nor  is  there  anything  likely  to  prevent  such  men,  without  ))ractical  ex- 
perience nor  perhaps  natural  fitness,  being  intrusted  at  an  early  date 
with  vast  and  complicated  constructions  of  the  future  navy,  and  regu- 
lating the  expenditure  of  large  sums  of  the  public  money. 

By  foreign  nations  this  matter  is  better  uuderst-ood.  The  indispen- 
sabihty  of  ])ra<*ti(!al  knowledge  is  recognized.  With  their  constnictors 
experience  and  theory  go  together.  In  the  instruction  of  their  rising 
men  i)ractice  ])re(edes  theory,  as  it  properly  should.  Thus  iu  the 
English  dock-yards  every  shipwright  apprentice  has  before  him  the  pos- 
sibility of  rising  by  diligence  and  application  to  the  highest  i)osition 
and  emoluments  in  the  construction  t5ori)s.  By  an  admirable  system  of 
dock-yard  schools,  which  all  the  apprentices  are  i*eqaired  to  attend,  and 
from  which  limited  numbers  of  the  most  promising  are,  from  time  to 
time,  selected  for  the  a(lvance<l  course  at  Greenwich,  the  Government 
secures  the  best  material  available  for  its  future  constnictors,  while  the 
dock-yard  employc^is  are  made  an  unusually  intelligent  class,  in  con- 
trast to  this,  the  Annapolis  graduates  are  thrust  upon  the  construction 
cor|)s  without  ])iactical  knowledge  of  shipyartl  proce-dure  and  devoid 
of  that  all-iiapoitant  <piality,  experience  iu  the  management  of  men; 
nor  is  there  siitlicitMit  stimulus  to  obtain  these  qualities  when  they  are 
once  entered  upon  what  is  too  ])robably  an  assured  future. 

The  <listingnishe(l  naval  architects  abroad,  to  whom  the  profession 
owes  so  much  of  its  <liunity  and  its  won<lerful  advancement,  are  the 
olVs]>ring  of  no  such  system.  Sir  Edward  J.  Keed,  Sir  Nathaniel  Bar- 
naby.  and  William  11.  White,  es(].,  the  successive  directors  of  naval  con- 
struction of  the  Koyal  Navv,  tost*  from  dock  yard  apprentices  under  the 
wise  policy  whii-h  I  have  ;ihove  described.  They  aretypical  naval  archi- 
tects, worthy  of  the  einnlntion  of  tin*  profession  in  all  countries,  and  we 
cannot  do  better  in  a  r<'vision  of  the  methods  of  recruiting  theconstrue- 
tion  corjts  than  to  i'oiisider  the  admirable  course  by  which  sneh  men 
have  been  ])r(nliicc(l.  Onr  j>r<*sent  system  is  calculated  to  develop  a 
class  of  tyros  in  naval  construction,  who  will  discuss  scientific  ship- 
buihling  with  mvstifying  verbosity,  but  will  handle  real  work  with 
bhindi*ring  incap:H-ity  and  failuiv. 

Accoinj>anyin;ii  this  report  j>lease  lind  the  information  called  for  by 
section  4*J1),  Revised  Stat^t(^s.  and  the  third  section  of  the  naval  appro- 
priation act  a])proved  January  .*>(),  1885. 

I  am,  sir,  very  respect  full  v,  vonr  obedient  servant, 

'  TIIKODOKE  D.  WILSON, 
Chief  Constructor^  [L  ii.  Navy,  Chief  of  Bureau. 

Hon.  W.  C  WiirrNKV, 
Secret ary  of  the  Navy, 
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Foieb  rapoirwl  at  Ike  different  Hai'n-i/a'di  d4n»g  HieJitDal  gear  l^i-'r&. 

jlUiance,  AilaiDN,  BrauklyD,  Conslitntion,  Cnmanohe,  Dale,  DflBiiaCoh,  Emerftld, 
AnuDe,  Galeiia,  lutri'piil,  Leyileu,  Murion,  Murflotvcr,  Miiintouinnob,  MiimcEOlB, 
HiAican,  Monongalieia,  Monlerey,  Nimtiickel,  New  Hmupshire.  Omulm,  Pawuio, 
hnaicola,  Plilui,  Fjnta,  For ts tin i nth,  Pon-haUii,  Kuii)t*T,  Siirutoga,  Spuedwell, 
Bntan,  Tallapoosa,  Ttiunesiiee.  Vaailalia,  Vurmout,  Wyoming,  Tuutio. 


ContracU  Made  diiHng  Ihe  fitaal  ijtar  Id84-'H&, 

SampsoQ  St  Peteraoc ;  con  tract  dated  October  I,  1884;  we&therboardiiig  the  New 
Mpshire,  SU,79r4. 

Hillikea  &.  Smith;  c&ntrnct.  dated  February  2tt,  18d5;  Ht«el  oostiugs  for  the  Mianto- 
Mttoh;  estimated  cost,  tU.lhm. 


ippropriatkinv  for  fmcal  urar  lBfH-'65, 


ppropriated , (11,050,01)0  00 

ipeoded: 

For  labor  at  naTf-yards  And  Btat'ODB $69S,954  99 

For  the  porchase  of  niaterlaln  and  fools  for  vards,  ad- 
TertiaiD);,  foreigo   nrmlage,  telegraiua,  books,  plans, 

iiutrumeutH,  Sie.,  for  draning-rootn 990,  4!I9  m 

For  bills  paid  ou  atcoaiit  rureii^D  stations 36,394  40 

I,ati2,84ll  3S 

Balance  Jnly  1.  iec5 av,  151  64 


Ipprnpriiited aO,  000  00 

for  cittksaud  writers  at  nivvy-yards 17, BIS  25 

Balance,  Jnly  I,  1-85 .  2,1^4  75 

BTHKI.  CRUiaERS. 

ipppoiirialfd  99R,857  83 

AinniiiK  received  from  tiangfrrs 40,177  09 


Bl[N.ii,lHi : 

Ou  am.ii.it  of  Kf eel  eiaiMi-w 740,' 


1,037,1)34  32 


W6, 101  37 


POL-Di.E-TcRKEn^  MOzcirans. 


On  account  of  tiic  Jliaiilaiiomoh - 174,733  86 

lialaiicejuly  I.  IftS'. - 27,aW3  07 

Cos;  !)/  sinrcs  nn  hitnd  at  the  different  tuipj-^arii*. 


*i3nd  JtiIv  1,  i8,m jsjajSe-i  ou 

•Mivedduring  tbeyeiireudiiig  July  I,  1«86 lla,L'7(i  00 

Total  on  band  .iiid  rMi'ivi'd , 690,8:18  00 

^nded  duriiiK  the  yeiiri-mling  July  1,  1885 lM,fi7a  00 

Total  ou  hand  July  1,  ISAI •• 576,160  00 
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BOSTON. 

On  handJuly  1, 1884 $1,291,^ 

Received  dnriDg  the  year  ending  Jnly  1,  1885 67,* 

Total  on  hand  and  received 1,358,^ 

Expended  during  the  year  ending  Jnly  ly  1885 39,- 

Total  on  hand  July  1,  1885 1,319,' 

NEW  YORK. 

Onhand  July  1,  1884 l,392,i 

Received  during  the  year  ending  July  1,  1885 255,1 

Total  on  hand  and  received 1,648, 

Expended  during  the  year  ending  July  1,  1885 267, 

Total  on  hand  July  1,  1885 1,380, 

LEAGUE  ISLAND. 

Onhand  July  1,  1884 397, 

Received  during  the  year  ending  July  1,  1885 2, 

Total  on  hand  and  received 400, 

Expended  during  the  year  ending  July  1,  1885 9, 

Total  on  hand  July  1,  1885 391, 

WASHINGTON. 

Onhand  July  1,  1884 167, 

Received  during  the  year  ending  July  1,  1885 121, 

Total  on  hand  and  received 283, 

Expended  during  the  year  ending  July  1,  1885 - 71, 

Total  on  hand  July  1,  1885 217, 

NORFOLK. 

Onhand  July  1,  1884 629, 

Received  during  the  year  ending  July  1, 1885 52, 

Total  on  hand  and  received 682, 

Expended  during  the  year  ending  July  1,  1885 74, 

Total  on  hand  July  1,  1885 607, 

PEXSACOLA. 

Onhand  July  1,  1884 334, 

Received  during  the  year  ending  July  1,  1885 

Total  on  hand  and  received. 334, 

Expended  during  the  year  ending  July  1,  1885 

Total  on  hand  July  1,  1885 334, 

MARE  ISLAND. 


On  hand  July  1,  iaS4 367 

Received  (luring  the  year  ending  July  1,  1885 44 


Total  on  hand  and  received 412, 

Expended  during  the  year  ending  July  1,  1885 51, 

Total  on  hand  July  1,  1885 360, 
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JmtuifU  tiptndtdfor  oJ«iliai<«  eniplosed  en  oltiiaal  dull/. 


fluSimalioa  c^ed  fur  iu 
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A.— SALkBIW. 


1*1! 

lillj 
1 1""* 


lDRnnHafulBrvorrhkfclerli{i>aliniItre<l) 

NCTB—Tbe  chief  cleik,  iiuil.T  llie  Uw,  acts  ■»  chlel 
Bonwu  In  ca>a  nrib<-<tnitli.  illnexg.  n-siEnBlion.  ur  abw 
of  tliiti>lin«i:r.  and  niuat  be  cuuiiieteul  lo  lake  cbwai 
the  HiimD. 

TLc  iluIlM  of  tblii  ntBcD  am  aiilnnnn,  Hnd  rail]-  cleor 
th>  HlMT  hrrrlu  rsKnininl.  It  lisliiL'  Ilia  iiaiiiD  »ua 
(^SliUlpiiliI  tui-lil»rc1i*rkHln  olhnr  fh'piirtnii-iiuwho 
antliorlzMl  to  Ret  lp  tlie  aliBrui-c  of  tbrir  chlafs, 
InrmiiieiifHiiiTyufdranKiDiin  (■alHiilllMl) 

NOTR— AKlhn  diitlMindnvpoiuilliihlirii  of  Iho  dm 
nan  of  rhiH  Bun-ansrs  ovrlatnly  iDiirli  sroatir  ami  of  m 
iBinorlui-e  IfaMi  thuM  cif  tbu  ilraftmnan  of  ibu  Uun 
ofHtMun  Knirlun'ilnir.  whii  ia  palil  U.SM  prr  ■nniiiD,  I 
iDirvBHa  iHMiibmilb'dmJiiiitiind  pn>pi^  In  tlioiuiaa. 
Inmsw  of  pBV  of  iiHMunt  drafbinuin,  vlio  duw  iri^il 

lew  limn  la  piklil  (ht  dipni  dmRmiii'n  in  naTT'yanla,  i 

vlKiwdiilieHarpaUiiit  lh«  wniBl'ubinlttiil) 

TbiTi<>lniflaniMi,at«l.e(HpiTBiiniiui  (aiibmillrd)  . 
BaalDlin;!  aiMlMaiiL  ninwuKor  to  rank  uf  nuMuut'or  n 

payufmich  (Milmiilli'd) 


Trvn-rraliiHi  aitd  rntnplatlon  of  vmarla  so  tbi>  atoclu  and  i 
in  ■•nlinaiy:   imnliaae  »r  ninti-riatx  nnd  ■torr-a  of  all 

pliH-t'of"  ii,»ibin"M-.''rfiil?t""o"'|iii'i"ii.iri*il™™,  a'lMl  : 
IniilHfiiriuw  lni<1in|M:  irnir,  li'ar.  anil  n-iMlriir  i  (wh'U  : 
afliiiit.  mill  fur  ki'ihtuI  c'lin-.  Iiii'ii'mu-.  nsd  pr.>ti'rtiini  of  ' 
tbi-  Xiivy  Inllip  linfiif  iimatnirtlini  and  n'palri  IdpI- 
driilal  vipi'liM'H.  Hiii'h  an  aihaniiilnE.  f-inisii  (lOHtuiEni.  { 
IcIrumniH.  i>hiitiii'iii|diln);,  biHika  pluna.  atnliuncry,  ■ 
lualruiui'lils  tiir  drawluu-riHiin  lappnipiiali'd) 


.'ti,iM,iioK»  K,tm,imw 


Coniplplinu  rnnrdrnil>t''-liirivtpil  iiiuiillurH.  ni>  faltows;  > 

I'liHIaii  (nppn.liHBh>d) ('1SS.B4!  00 

Tprmr  (aiiprnprlal-'rl) I  en.  2611  00  \ 

AmpbllHIi.- (appmiinalKtl I  «1».1»(«  00 

Hunadnoi-k  (ap|ito]>riuteil)  T01.441  00 


BDlIdincDf  bulls  of  n<>irBtDe1  vcuvla.. 
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XtUwMtM  of  appropriation*  rfquiredfor  lh»  trvict  of  the  fiaoat  gtar,  4-0. — CoDtioned. 

K.— CirtL  KSTIBUBBHIUIT. 


At  the  DB'T  yard.  Kill 
Obs  clerk  i»  nnviit  »ii»'  rn 
Od«  cl«rk  uf  ttorc-bauHw  ( 

Tbne  wrll'm 
OllB'llnflUi'i: 


il.ij null  (Buhmttted).. 
■Uci,  P*  : 

inipriBled) 


AlrlMiiary.TDnl,  NnrrnlK^ 

Ooti'Irrk  at*MI«-huUHi<BlipruprLiteill .. 

■TirMi  wrtt™,  at  *l,on  M  -nrli  (.i.l.mltlfd 
Obb dlKfUiDU,  aqiul  tu  t'l  iHir  (Ijy  (lulHiiili 


Total    . 


Hill 


1,300  00 


m 


B5£SS 


HMOD 


1,700  00 

4, 010  ;s 


!0, 000  I'M  (ppropriMed  Id  bulk  to  tha  Bun 


No.  14.— EEPOET  OF  THE  ADMIEAL  OF  THE  VAVT. 


Office  of  the  Admibal, 
Washington,  D.  C,  November  30, 1885. 

Sib  :  I  have  the  honor  to  submit  the  following  report  of  inspections 
since  November,  1884 : 

Vessels  in  commission,  inspected  in  order  to  ascertain  their  general  efficienetf. 


^*°^®-  :  Inspection,    i  ^"°^®-  mn»eeti<m. 


Essex Jan.   2, 1885  .   Omaha !  June  7, 

■Marion Feb.  17, 1885   {Iroquois 

Lackawanna 1  Mar.  24,1885  ,    Brooklyn 

Pensacola !  May  7.1885  ' 


Not.        I 


Vessels  cjcamined  undir  section  2,  act  of  August  5, 1882. 


Name.  Bemarks. 


Rose Condemned  and  sold.     . 

Wacliusott I  Condemned  and  not  sold. 

Pilgrim Do. 

Dale ,  Condemned  as  unfit  for  sea-serrioe,  but  naeftil  m  a  reoeivlng  ship,  aod 

is  noTV  so  employed. 

I 

1  beg  leave  to  call  your  attention  to  the  condition  of  the  iron-clads 
at  City  Point,  Virginia. 


Name.  Remarks. 


Saufius Requires  extensive  repairs,  the  cost  of  which  would  not  bo  less  thsi 

$196,000. 
Wyandotte Requires  some  small  outlay  to  guard  the  vessel  and  her  oatflts  fnaa 

dctt;iioration  when  she  is  laid  up  in  ordinary. 


The  remaining  ironclads  require  repairs,  as  shown  in  the  following 

table: 


;  Estimated 

Name.                                                   j  cost  of 

repairs. 

Montaiik |23, 996  88 

Jafoii ;  36, 113  06 

Nali;int 35,  806  06 

A.ja X  15,  710  00 

CaruMiicuH 19, 502  00 

CatsUill I  6,625  00 

Lohi-li 10.526  00 

Miih(q)ac 7,853  00 

M  an  ha  1 1  an 10, 445  00 


Time  nocoosary. 


Sixty  working  days. 
Do. 

Thirty-flve  days. 
Forty-ilve  days. 
Thirty  days. 
Six  weeks. 
Five  weeks. 
Six 
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)ove-narae(l  ironclads  could  be  made  very  serviceable  id  time 
protecting  such  places  as  must  be  subject  to  attack  by  light- 
cruisers;  or  if  armed  with  rifled  gnus,  they  would  be  eflftcient 
s  of  the  approaches  to  Washington. 

ass  of  vessels,  it  is  true,  is  rather  out  of  date,  but  they  have 
Is  and  engines  capable  of  moving  them  from  place  to  place; 
leir  boilers  were  in  proper  condition  they  would  be  useful  in 
?  rivers  and  harbors  where  heavy  ironclads  could  not  get  at 

uions  have  vessels  in  their  navies  of  a  somewhat  obsolete  type, 
'  course,  are  not  as  efficient  as  ships  of  later  construction,  but 
ot  throw  them  aside.  On  the  contrary  they  keep  them  in  good 
d  ready  for  service,  for  there  would  always  be  some  position 
ey  could  be  made  useful  especially  when  provided  with  long- 
ns.  We  have  such  a  shadow  of  a  Navy  that  we  cannot  atford 
away  anything  in  the  shape  of  an  iron  clad,  and  those  that  we 
home  defense  are  worth  more  than  all  the  wooden  vessels  in 
Lie. 

^emarks  are  still  more  applicable  to  the  Amphitrite,  Miantono- 
iiadnock,  Puritan,  and  Terror,  turreted  vessels  under  construc- 
uh,  if  finished  will  be  valuable  additions  to  the  Navy.  When 
finished  and  fitted  with  modern  batteries,  there  will  be  no  bet- 
Is  of  this  class  in  any  navy,  for  home  defense,  which  is  the  only 
latshould  be  expected  of  them,  although  their  capacity  to  cross 
I  and  encounter  the  most  tempestuous  weather  has  been  fully 
a  ted. 

years  ago,  when  we  were  on  the  verge  of  a  war  with  Spain, 
rs  of  the  Navy  would  have  been  much  better  satisfied  if  these 
ad  been  in  condition  for  service. 

tlie.v  now  he  completed  they  would  give  such  a  prestige  to  the 
it  has  not  enjoyed  for  twenty  years,  and  though  far  from  furn- 

the  ])ower  required  for  the  protection  of  our  coasts,  their  com- 
lust  show  a  desire  on  the  part  of  Congress  to  begin  the  recon- 

of  the  Nav.\  at  the  point  where  it  is  most  needed,  viz,   the 
u  of  our  coast,  which  is  now  at  the  mercy  of  foreign  powers, 
uch  a  nucleus  of  a  force  as  these  monitors  completed  would 
here  won  hi  be  much  greater  hesitation  on  the  part  of  an  ene- 
lesting  our  sea- board  cities. 

IS  to  me  to  be  bud  policy  16  leave  the  monitors  in  their  present 
.  We  cannot  atitord  to  throw  them  away.  We  cannot  sell 
hey  are,  ana  they  are  deteriorating  by  being  kept  in  an  unfin- 
te. 

ong  continued  observation  1  am  satisfied  that  the  strictures 
regard  to  the  construction  of  these  vessels  are  very  unjust. 

the  work  lias  gone  they  are  better  vessels  than  the  originals 
iy  represcMit,  and  which  at  the  time  they  were  built  were  con- 
>  be  remarkably  ethcient,  either  one  of  them  being  more  than 
br  any  contemporary  European  ironclad, 
three  millions  of  dollars  are,  1  believe,  required  to  finish  the 
^  and  when  they  are  completed  and  properly  armed  we  will  at 
B  t^ken  an  important  step  towards  the  resurrection  of  a  Navy 
one  time  was  one  of  the  bCvSt  equipped  in  the  world, 
year  adds  to  the  deterioration  of  the  vessels  in  question,  and 
ntly  increases  their  cost.    They  Jire  now  in  that  state  when 

be  completed  with  all  the  modern  improvements,  without 

a  NAVY 18 
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altering  tbe  work  already  done,  and  with  but  little  more  expense  than 
was  originally  estimated. 

It  is  very  well  to  build  cruisers,  but  tbe  first  consideratioD  is  the  pro- 
tection of  our  seaboard  cities,  which,  at  this  moment,  are  defenseless, 
for  it  is  well  kuowu  that  our  forts  could  offer  little  resistance  to  iwwer- 
ful  ironclads. 

These  defensive  works  which  were  built  years  ago  were  quite  eq^ 
to  their  pur|)ose,  but  are  now  useless  against  the  artillery  of  to-day. 
Their  walls,  ])ierced  for  guns  long  since  out  of  date,  could  offer  no  re- 
sistance to  an  eight  hundred-pound  rifle  shot,  which  would  demolish 
everything  in  its  path. 

The  best  ilhistration  I  can  give  of  the  power  of  mmlern  artillery  when 
used  against  masonry  is  the  attack  of  General  Gillmoreon  Foil  Sumter, 
when,  with  sixty  ritled  guns,  the  largest  a  hundred  ))ounder,  o]>erated 
from  a  distance  of  five  thousand  yards,  he  reduced  the  work  t<i  a  heap 
of  ruins. 

The  forts  defending  the  city  of  Alexandria,  in  Egypt,  although  bnilt 
in  the  most  scientiiie^  manner  an<l  armed  with  the  best  rifled  ^uns,  were 
so  battered  by  a  fleet  of  English  ironclads,  that  in  a  short  time  guus. 
forts,  and  city  wire  at  its  mercy. 

In  (tonsidering  our  fortiflcations  and  naval  vessels  it  is  diffirult  to  de- 
termine which  aro  the  most  behind  the  times;  bntall  the  forts  we  have 
at  the  Narrows  in  New  York  Harbor  and  all  our  present  available  Navy 
couhi  not  ]»reveiit  two  tirst  chiss  ironclads  from  entering  the  harbor  aDd 
laying  tiu*  city  un<h»r  (tontribution. 

These  Inrts  could  iu>t  keep  ott'  our  ironclads  if  they  belonged  to  ao 
adversary  ;  another  fact  which  shows  how  useful  the  monitors  would 
be  in  conjunction  with  the  defenses  on  shore. 

In  other  days,  when  wooden  shi])s  and  smooth-bore  guns  decided 
matters  on  the  high  seas,  ships  could  seek  the  protection  of  forts;  hut 
hereafter  forts  will  recjuire  the  aid  of  ironclads  to  keep  oft*  other  iron- 
clads. 

IC\  (MI  wooden  v<»sscls  have  often  lu'oved  more  than  a  match  for  the 
stron<:rst  forts.  KSir  John  Duckworth  passed  the  batteries  of  the  Dar 
danelU's.  wiiich  mounted  guns  throwing  eight-liundred-|>4nind  balls  of 
stom^ ;  Nflson  witli  his  licet  captured  the  defenses  of  C<»penhageii: 
Lord  Kxmoutii  with  his  wooden  ships  swe])t  the  formidable  batteries  i»f 
Algicisfrom  one  cml  of  th(»  city  to  the  other;  the  French  at  8an  Juaa 
iW  I'Uoa  knocke<i  tiiosc  heavy  woiks  to  |)ieces;  and,  to  cn)Wii  all,  the 
wooden  shipsof  tiu^  llnittMl  States  Navy, from  18C1  to  18G4, armed  with 
smooth-bore  guns,  sih-nci^d  ami  captured  one  fortification  alter  another, 
though  phinned  l>y  the  most  skillful  engineers  and  bravely  and  scieu- 
tiflcaily  <h*tended. 

Thi'  present  torts  of  Iht^  United  States  Inive  fallen  so  much  l)ehiiid 
the  tinu^s,  tliat  our  engineers  are  cpiite  agliast  at  the  expense  required 
to  bring  thvin  up  to  the  latest  stamlard  of  efficiency. 

Although  our  <i«'fensiv(^  system  in  fortiflcations  and  shii>s  is  the  worst 
in  the  worhU  there  is  a  chance  to  im])rove  it  by  the  completion  of  the 
m4)nitors  under  dis<'ussiou,  and  I  earnestly  hope  that  while  we  are  ap- 
propriating uu»ney  for  cruisers — which  mayor  may  not  answer  the  pur- 
pose of  their  (joust  ruction — the  ironclads  will  not  be  neglected. 

In  all  th(M*aIcidations  made  year  after  year  for  the  improvement  of 
the  Navy,  tlie  nt'cessity  of  t4)rpedoboats  seems  to  be  ignoreil.  We  in- 
deed take  great  pains  to  flt  out  our  high-pressure  steam-launches  with 
clumsy  apparatus  supposed  to  be  all-sufficient  to  destroy  a  ship.  For 
eigu  officers  must  smile  when  witnessing  the  vain  eflEdrtS  of  these  six- 
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»t  launches  to  blow  np  a  barrel  which  is  intended  to  represent  an 
Ton-clad  armed  with  a  sufficient  number  of  machine-guns  to  cripple  an 
irdiuary  ship  of  war  in  ten  minutes. 

Tlie  time  ha«  passed  when  an  ordinary  steam-launch  can  excite  much 
ipprehension  in  the  mind  of  any  European  officer  who  has  been  edu- 
cated in  a  torpedo  system  that  ])Ut8  our  crude  and  far  from  in;;eniou8 

tempts  to  shame. 

All  foreifiii  navies  are  at  the  present  time  giving  great  attention  to 
bbe  subject  of  torpedoes  as  the  one  thing  likely  to  prove  a  match  for 
fche  otherwise  iuvincibh*  ironclad.  Small  torpedo-boats  will  be  super- 
seded in  a  great  measure  by  the  introduction  of  torpedo-ships,  when 
?very  vessel  will  tire  her  own  torpedoes,  not  only  from  her  bow  and 

em,  but  fiom  her  si<les  under  water. 

Foreign  naval  jjowers  do  nor  build  torpedo  vessels  by  ones  and  twos, 
but  by  the  quantity.  Enter  an  English  or  French  dock  yard  port  and 
you  will  find  dozens  of  these  formidable  vessels  flitting  about  like  me- 
teors, with  speed  greater  than  that  of  an 3'  others,  and  ever  ready  for 

tive  service. 

This  is  the  one  thing  the  iron  clad  of  to-day  has  most  to  fear,  since  it 

the  most  diflicnlt  to  avoid. 

ill  Englaml  the  torpedo  system  has  culminated  in  the  Poly])hemu8, 

thip  on  which  the  (rovernment  has  spent,  up  to  the  present  time,  over 
ft  million  dollars  in  t'xperiments  alone,  endeavoring  to  combine  in  ves- 
sels of  this  class  a  system  of  torpedo  attack  the  most  destructive  that 
has  ever  been  devised. 

These  experimenis  will  show  that  every  ship  of  war  sh(nild  be  a  tor- 
pedo vesstd  as  well  as  a  gunboat  and  ram,  and  we  could  obtain  much 
valuabli*  information  by  having  the  officer  detailed  as  naval  attache  to 
the  Unired  States  legiition  «:ive  his  particular  attention  to  this  subject. 

The  (iovernment  of  the  Fnited  States  makes  no  experiments  in  this 
jirection,  ami  therefore  we  sliouM  avail  ourselves  of  what  is  beingdone 
ibnmd. 

Private  indiviiinals  in  this  country  liave  receive<lso  little  eiicourage- 
neiit  from  (.'on^n'ss  and  from  the  Navy  l)i*partment  as  to  become  dis- 
joiiraged,  perliajjs  on  the  thieshold  of  some  ini])ortant  discovery.  In- 
jteatl  of  encouiaf^ing  our  own  otHcers  ami  citizens,  we  prefer  to  adopt 
lie  inventions  of  forci;4ners,  which  are  no  better  than  can  be  found  at 
loiiie,  ignoring  that  which  if  encouraj;e<l  would  give  us  a  fair  start  in 
lie  torpedo  line. 

We  have  now  within  the  waters  of  this  country  one  of  the  best  devices 
or  torpi'do  warlai(»  ever  yet  invented.  This  is  the  Destroyer,  a^  small 
•essel  fitted  with  a  submarine  gun,  the  princiide  of  which  is,  in  my 
»piiiiori,  the  groundwork  of  the  torpe<lo-boat  of  the  future. 

Mr.  John  Enesson  has  s|>ent  a  fortune  on  this  vessel  of  his  invention, 
Kit  his  device  tlues  not  seem  to  have  met  with  that  favor  which  would 
K?  expet;te<l  from  our  intelligent  naval  officers. 

Mr.  Erii'sson  has  been  retpiiretl  to  bear  the  expense  of  the  exhaustive 
»xiH*riments  wliieli  have  been  made  before  ditterent  naval  boards,  the 
mly  result  of  \Nliieh  has  been  to  cause  a  doubt  as  to  the  benetit  of  so 
uany  lU>anls,and  to  tlisgust  the  ingenious  inventor  at  the  little  encour 

jement  he  has  received,  to  say  nothing  of  actual  <lamage  intlicted. 

Mr.  Ericsson  has,  in  the  course  of  his  life,  been  subjected  to  an  im- 
aense  amount  of  investigation,  and  now,  in  his  eightythird  year,  he 
laturally  objects  to  further  experiments  at  his  own  expense.    After  he 
lad  paid  the  expenses  of  one  fair  trial,  the  Goverum^xil  should  pay  for 
1  the  others. 
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The  Destroyer  is  still  in  Mr.  Ericsson's  hands,  after  haviug  proved 
herself  a  vuliiable  invention,  and  it  is  due  to  this  distinguished  maD, 
who  did  so  mnch  in  1802  to  save  the  honor  of  oar  Government,  that  his 
vessel  be  purchased  out  and  out,  and  that  he  be  reimbursed  for  the  ex- 
penses to  which  he  has  been  subjected. 

Such  a  course  would  en(!Oura^e  him  and  others  to  proceed  with  their 
inventions  in  the  tor])edo  line,  and  Mr.  Ericsson  would  doubtless  bring 
his  invention  to  perfection  when  he  found  himself  reaping  the  reward 
to  which  he  is  entitled. 

There  should  be  established  in  the  Navy  a  torpedo  corps  afloat,  for 
cpast  and  harbor  defense.  Districts  should  be  designated  from  Maine 
to  Texas,  ami  otHcers  should  be  attached  to  the  e^rps  for  a  i^eriod  of  at 
least  tlir(H'  years  each.  The  work  could  be  estublished  ou  a  small  s^^le 
at  first,  say  at  Boston  and  New  York^  and  extended  as  necessity  re- 
quired. 

This  is  the  only  way  to  familiarize  officers  of  the  "SAvy  with  the  prac- 
tical workings  of  the  torpedo,  and  at  the  same  time  foster  the  different 
valuable  inventions  that  njay  present  themselvea.  Such  trials  of  tl 
great  factor  in  war  by  those  constantly  employed  in  its  application  are 
the  only  met  liods  of  obtaining  practical  results.  This  kind  of  dut>  would 
be  strictly  professional,  which  can  hardly  be  said  of  employment  ou  the 
Fish  Commission  or  as  attaches  of  the  Navy  Department  and  Smithso- 
nian Institut  ion.  Under  such  a  systi^m  the  tori)edo  would  be  tbonmghly 
understood  in  the  Navy,  which  is  not  the  case  at  present,  as  little  is 
learned  from  the  few  experiments  witnessed  at  the  tor|>edo  station. 

In  time  of  war  the  defense  of  our  coasts  and  harbors  by  tor[>edo  boats 
will  naturally  come  under  the  direction  of  seagoing  people,  t.  e.,  naval 
otlicers,  and  this  kind  of  warfare  is  what  an  enemy  will  have  most  to 
fear,  for  although  a  ship  at  sea  may  be  able  to  defend  herself  agaii 
the  attacks  of  torpedo- vessels  by  means  of  her  Hotchkiss  guus,  it  wouiu 
be  much  more  diilicult  for  her  to  do  so  if  attacked  in  the  narrc>w  entrauce 
to  a  harbor  by  boats  darting  from  every  quarter  with  a  speed  that  would 
render  esca))e  impossible.  Ships  of  war  may  piuss  uuharmed  over  beds 
of  torpedoes  which  from  want  ox  career  skill  in  their  management  have 
been  rpiidere<l  harndess,  but  they  can  hardly  escape  the  assault  of  swift 
tor] »edo  boats  in  narrow^  or  tortuous  channels. 

The  (piestion  of  torpedo  boats  is  so  importiint  that  I  do  not  hesitate 
to  recoinunMid  that  twenty  of  them  be  built  without  delay  to  be  fitted 
with  simple  and  well-tested  apparatus,  no  vessel  to  be  smaller  than  150 
tons  displacement. 

TwcMity  siudi  vessels  of  great  spee<l  and  fitted  with  the  Ericsson  tor- 
pedo would  make  it  hazardous  for  an  enemy  cruising  ou  our  coast,  and 
would  be  an  (excellent  investment  of  money.  At  the  same  time  I  re]ieat 
my  re  eomitiendati<m  that  Mr.  Ericsson  be  paid  the  amount  asked  for  from 
Con^rrss  by  several  SiMTctaries  of  the  Navy,  to  reimburse  him  for  his 
outlay  in  building  the  Destroyer,  which  in  my  opinion  can  be  made  the 
most  <'tlicient  torpedo  boat  that  has  yet  been  constructed. 

1  Ix^g  leave  to  call  your  attention  to  certain  defects  in  our  uaval  sys- 
tem which  should  be  remedie<i.  To  be  efficient  the  Navy  should  be 
organized  in  all  its  branches  on  a  system  where  there  could  be  uo  clash- 
ing of  interests  and  where  anomalous  conditions  could  not  exist. 

At  Newport,  11.  1.,  there  are  rei)resentiitive8  of  three  branch^  of 
naval  administration  within  a  short  distance  of  each  other:  The  war 
college,  under  a  rear-admiral;  the  appi'entice  training-ship  New  Hamp- 
shire, comnmnded  by  a  cai)tain;  and  the  torpedo  station,  under  a  oom- 
mander — three  separate  and  distinct  orgauizatious. 
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The  rear-admiral  commanding  the  war  college  has  no  official  recog- 
nition from  either  of  his  juniors,  nor  do  these  latter  officers  officially 
recognize  each  other.  All  this  is  contrary  to  what  has  always  been  the 
policy  of  the  Navy,  as  in  this  case  the  true  position  of  the  ranking  offi- 
cer has  been  entirely  ignored. 

The  war  college  is  under  the  control  of  the  Bureau  of  Navigation,  the 
training-ship  is  under  the  Bureau  of  Equipment,  and  the  torpedo  sta- 
tion under  the  Bureau  of  Ordnance. 

This  classification  is  all  very  well  so  far  as  providing  for  tlie  needs  of 
the  several  l)ei)artment8  is  concerned;  but  the  senior  officer,  whoever 
he  may  be,  should  in  such  cases  be  recognized  as  the  senior  officer  of 
the  station,  and  should  hoist  his  distinguishing  flag  as  such. 

Orders  and  communications  should  be  forwarded  through  him,  and 
he  should  be  the  officer  called  upon  by  the  commanders  of  visiting  ships 
of  war. 

The  chances  are  that  the  war  college  will  continue  to  be  presided  over 
by  an  officer  senior  in  rank  to  the  others ;  and  for  the  sake  of  uniformity 
in  the  service,  I  recommend  that  he  be  made  "senior  officer  of  the  sta- 
tion," and  continue  to  make  such  recommendations  for  the  benefit  of 
the  service  as  the  Navy  Department  may  from  time  to  time  require. 

The  way  I  have  suggested  seems  to  be  the  only  one  to  arrange  difter- 
ent  departments  so  situated  without  ignoring  rank  in  the  Navy,  the 
present  course  being  the  most  injurious  that  could  be  adopted,  as  it  is 
calculated  to  break  down  the  discipline  of  the  service,  which  always 
suffers  when  rank  is  ignored  or  where  the  position  of  a  senior  officer  Is 
not  precisely  defined. 

Our  Navy  can  only  preserve  its  prestige  by  paying  proper  respect  to 
rank,  which  has  been  gained  by  years  of  hard  service,  and  it  offers  a 
bad  i)recedent  v\  hen  an  officer  of  high  rank  holds  a  position  in  no  way 
superior  to  two  others  in  his  immediate  vicinity,  who  are  several  grades 
below  him. 

There  can  be  no  valid  reason  why  rank  in  one  place  should  not  have 
what  it  is  entitled  to  as  well  as  in  another.  It  would  be  an  anomaly 
for  the  commandant  of  the  New  York  navy-yard  to  have  a  junior  in 
command  of  tiie  receiving-ship,  and  independent  of  his  control,  or  to 
have  the  ordnance  officer  in  independent  command  of  Cob  Dock.  The 
recognition  of  seniority,  under  all  circumstances,  will  be  found  the  best 
system  in  the  long  run,  and  I  therefore  strongly  advocate  it. 

The  Naval  War  College  of  to-day  is  but  the  beginning  of  an  institu- 
tion that  will  in  tlje  future,  I  believe,  confer  great  benefit  on  the  service. 

There  are  some  oflic'crs  who  retard  its  progress  by  theiropposition,  yet 
no  one  can  give  a  single  good  reason  why  such  an  institution  should 
not  be  maintained. 

I  have  had  as  much  to  do  with  graduates  from  the  Naval  Academy 
as  any  one,  and  I  do  not  hesitate  to  say  that  the  academic  C/Ourse  does 
not  and  cannot  thoroughly  prepare  an  officer  for  all  the  high  duties  he 
will  be  called  upon  to  perforn\. 

If  I  were  selecting  officers  in  time  of  war  I  should  certainly  give  the 
preference  to  those  who  had  gone  through  a  course  at  the  torpedo 
school  and  war  college,  for  the  reason  that  in  the  studies  which  young 
officers  will  pursue  at  these  ])Ost-graduate  institutions  they  will  have 
brobght  before  them  in  practical  form  many  things  that  they  had  pre- 
vioQsly  only  learned  theoretically,  and  perhaps  indistinctly  remembered. 

A  naval  officer  of  the  present  day  to  be  eminent  \\\  his  profession 
most  be  a  constant  student,  and  where  could  he  hav^  such  an  oppor- 
tanity  of  becoming  acquainted  with  all  the  iinpTOVem^t\X;ft,tftodificaV\oua 
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and  exporiences  in  the  art  of  war  as  by  a  conrse  of  study  at  the  war  col- 
lege ?  Oilicers  of  tlie  Navy  Rhould  Reek  all  sources  of  iiiformatiou  to 
lit  tlieinselves  for  tlio  hi^h  ciiitio«  of  the  future.  Those  who  0|>]K>8e  tliU 
scliool  because  thc^v  can  no  hinpfer  benetit  by  it,  or  for  other  undefined 
reasonn  unwoithy  of  coiiKideration,  shouhl  be  content  to  let  the  Navy 
I)e])artinent  exorcise  its  own  judgment  in  the  matter  and  not  endear 
to  throw  obstach's  in  the  way  of  a  valuable  institution. 

No  ^(Hxl  leason  can  be  advanced  why  our  naval  officers  ahonhl  not 
have  an  opportunity  of  perfecting  themselves  in  profeKsioiial  matters, 
which  will  at  least  keep  them  on  an  equality  with  officers  iu  foreijni 
navies. 

1  consider  that  the  e<lucation  ree^Mved  by  cadetsat  the  Naval  Academy 
is  merely  the  groundwork  to  fit  them  for  what  they  will  have  to  lean 
jmicticaliy  in  th<»  future. 

As  the  war  colle^(».  is  iinide  more  attractive  to  students  by  the  con- 
Hideration  of  interesting  ])rofessional  subjects — on  which  few  young  offi- 
cers are  suiUciently  well  iuformed — it  will  afford  full  instruction  iu  pro- 
fessional s<*jenc<%  an<]  impart  that  geiienil  information  without  which  a 
naval  ollicer  cannot  be  cousidered  fully  qualified  to  supervise  the  im- 
l>ortant  umtters  whi<'.Ii  constantly  claim  his  attention. 

Ever  since  you  assumed  charge  of  the  l^avy  Department  yon  must 
have  per<jeived  the  nec(»ssity  of  reorganizing  the  whole  Navy. 

No  mat-iM-ial  change  has  been  nmde  in  the  organization  of  the  Navy 
Department  since  lS41i,  an<l  the  changes  made  at  that  time  were  not 
provenuMits. 

A  new  arrangf^neut  of  the  service  can  easily  l>e  made  without  dis- 
turbing its  balance,  for  the  educaticm  of  naval  officers  enables  them  to 
adapt  themselves  quickly  to  any  change  in  the  surrounding  cxinditionii 

The  ne<M\ssary  reforms  couhl  best  be  ascertained  by  (convening  a  lioanl 
com])ose(l  of  the  senior  oflicers  of  the  Navy,  who  have  had  long  years  of 
exjKM-ience,  wlio  have  the  best  interests  of  the  service  at  heart,  and  who 
could  not  be  deterred  fiom  plainly  expressing  their  sentiments. 

These  reforms  shouhl  <^xteiul  to  all  branches  of  the  military  adminis- 
tration of  the  Navy,  and  by  taking  a  fresh  departure  at  this  time  the 
naval  service  might  continue  a  number  of  years  until  changes  more 
radical  than  any  w(^  have  yet  witnessed  shall  demand  another  reorgan- 
ization. 

The  Navy  has  IxuMi  allowed  for  ye<irs  to  run  in  a  rat,  and  not  even  a  j 
formidable  war  couhl  eliminate  the  deftH^ts  from  the  bureau  ayateni. 

In  ISO!  it  was  found  necessary  to  call  in  an  exi>ert,  an  exiiaval  officer, 
to  su]>ervise,  as  Assistant  Secretary,  the  workings  of  tlie  Bureaus,  wl 
action  for  a  long  time  had  been  far  from  harmonious. 

The  Piureau  system  would  work  well  enough  if  the  different  depar^ 
ments  were  under  the  imm<Mliate  supervision  of  a  Board  of  Control, 
which,  under  the  direction  of  the  Secretary  of  the  Navy,  should  have 
the  management  of  su(!h  professional  nmtters  as  might  be  unfamiliar  to 
the  liea<l  of  the  Department. 

No  better  metho<l  of  carrying  on  the  (hinih  of  naval  administration 
could  i>e  desired  than  the  Bureau  system,  but  there  ahould  be  a  profes- 
sional a<lministrative  board  of  oflicers  not  below  the  grade  of  cdnimodore 
to  ai<l  the  Secretary  of  the  Navy  in  carrying  on  the  duties  of  his  office, 
ready  at  all  times  to  furnish  him  with  any  information  he  might  require 
relating  to  the  s<»rvi<!e. 

This  is  a  method  analogous  to  that  which  prevails  in  European 
navies,  under  whicli  they  have  attained  to  a  ))erfection  which  we  can 
hardly  hope  to  rival  under  our  present  circumstanoeB. 
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When  the  present  Bureau  system  was  proposed  it  was  the  intention 
to  thereby  relieve  the  Board  of  Naval  Commissioners  ot*  a  great  amount 
of  detail  labor  which  it  was  difficult  for  them  to  properly  supervise. 
The  commissioners  were  to  remain  as  the  administrative  assistants  of 
the  head  of  the  Department,  to  supervise  all  branches  of  the  service 
nnder  his  direction.  Owing,  however,  to  the  intriguesof  an  officer  who 
desired  to  manage  his  own  department  without  interference,  the  Board 
of  Naval  Commissioners  was  omitted  from  the  new  plan,  which  thus 
l)e<rame  like  the  play  of  Hamlet  with  Hamlet  left  out!  • 

No  objection  can  be  ina<le  to  most  of  the  officers  who  have  served  as 
chiefs  of  Bureaus ;  the  fault  is  in  the  system. 

The  personnel  of  the  Navy  Department  is  sufficient  to  conduct  the 
affairs  of  half  a  dozen,  navies  if  it  was  properly  organized.  In  the  lat- 
ter case  Advisory  Boards  outside  the  Department  could  be  advanta- 
geously dispensed  with.  The  chances  are  that  better  ships  would  be  built 
•by  the  Bureaus  under  the  supervision  of  a  Board  presided  over  by  the 
Secretiiry  of  the  Navy  than  in  any  other  way. 

Such  a  system  wouhl  preserve  harmonious  action,  while  the  action  of 
oatside  Advisory  Boards  l^ads  to  antagonism. 

The  Board  of  Navy  Commissioners,  by  the  judicious  exercise  of  their 
authority,  built  up  our  Navy,  and  kept  it  in  advance  of  others  in  regard 
to  the  efficiency  of  their  sliii>s. 

Since  the  Board  of  Commissioners  was  abolished  it  has  not  been  found 

KHsible  with  the  Bureau  system  alone  to  keep  our  eavy  up  to  anything 
e  an  equality  with  the  navies  of  other  powers.  If  this  were  not  the 
case,  why  is  it  that  since  the  close  of  the  civil  war  we  have  not  con- 
structed a  single  modern  iron  clad  or  a  cruiser  that  wdl  compare  with 
those  of  foreign  navies! 

At  ihe  present  time  we  have  literally  nothing  in  commission  but  so- 
calle<l  **  vessels  of  war"  that  can  scarcely  perform  the  duties  of  a  i)eace 
establishment,  and  in  case  of  a  contiict  with  any  naval  power  the  afore- 
said w^ar  vessels  would  have  to  go  into  retirement  until  peace  was  de- 
clared, the  largest  of  them  having  neither  speed  nor  battery  that  would 
enable  her  to  contend  successfully  against  a  two-gun  modern  French 
or  English  gunboat. 

The  Bureaus,  no  doubt,  do  all  they  can  under  the  ])resent  system  to 
build  up  the  Navy  and  keep  it  in  order,  but  they  do  not  advocate  the 
iutroiluction  of  a  board  of  naval  couimissioners,  which  would  lighten 
their  lalK>rs  and  bring  about  a  unity  of  action,  such  as  is  at  present 
quite  out  of  the  (pu'stion. 

The  Bureaus  are  not  invested  with  separate  authority  by  Congress, 
bat  are  simply  to  perform  such  duties  as  are  assigned  them  by  the 
Secretary  of  the  Navy.  They  can  do  little  towards  maintaining  disci- 
pline, regulating  the  management  of  ships  in  commission  or  of  navy- 
yards,  for  each  chief  of  Ikireau  is  absorbed  in  the  duties  of  his  own 
office,  and  the  labor  is  so  continuous  that  he  has  no  time  to  turn  his 
attention  to  general  subjects  connected  with  the  Navy. 

If  a  chief  of  Bureau  had  the  time,  he  would  have  no  power  to  carry 
oat  his  plans,  even  if  he  were  not  considered  as  interfering  in  matters 
which  did  not  concern  him. 

During  a  service  of  nearly  fifty-seven  years  I  have  had  ample  oppor- 
tanity  of  seeing  the  v;orkings  of  our  two  systems  of  naval  administra- 
tion. 

The  system  of  Navy  Commissioners  was  defective  for  want  of  the  Bu- 
reaus to  carry  out  thedetail  work  of  the  service,  whil^  the  Bureau  system 
without  a  board  of  commissioners  to  advise  the  Seev^^^y  ^^  matters 
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with  which  a  civilian  is  not  expected  to  be  familiar  is  still  more  de- 
fective. 

It  has  been  proposed  that  the  Secretary  of  the  Kavy  should  have  a 
legally  authorized  adjutant  or  assistant  secretary'  appointed  from  amoiig 
the  officers  of  the  Navy,  but  the  plan  for  a  board  of  commissionerB  is 
superior  to  this  arrangement  in  every  respect.  The  one-niau  power  as 
advisory  is  not  so  good  as  when  the  anthority  is  divided  among  three 
persons,  who  are  checks  ujion  each  other  as  regards  favoritism  and  in- 
justice. 

Besides,  the  advice  of  three  persons  is  more  apt  to  be  judicions  than 
that  of  one  alone. 

1  am  an  impartial  judge  in  this  matter,  because  it  does  not  personally 
affect  me.  My  ])osition  separates  me  from  any  connection  with  these 
posts,  and  my  age  precludes  the  idea  of  my  undertaking  any  laborious 
duty.  For  u|)wards  of  a  year  1  servetl  in  the  Navj'  Department  in  the 
ca|)acity  of  Assistant  Secretary  or  adviser  of  the  Secretary  of  the  Navy 
on  ])rot'essional  mattiTs.  That  short  i)eriod  gave  me  a  lull  kuowle<lge 
of  the  defects  of  the  Bureau  system,  and  at^  the  same  time  aatisfied  me 
that  a  naval  oHicer,  no  matter  what  his  rank  might  be,  had  no  business 
in  the  Department  as  assistant  secretary  or  ])rofessional  advisor.  He 
would  so(m  lose  all  his  friends  and  would  make  hosts  of  enemies.  He 
would  have  to  bear  the  blame  ij'  anything  went  wrong,  and  would  re- 
ceive no  credit  tor  juiy  good  that  he  might  accomplish. 

If  1  in  a  nu^asure  escaped  such  a  fate,  it  was  because  I  endeavored  to 
interfere  with  no  one  in  tlie  Department,  and  my  connection  with  it  was 
comi)aratively  brief. 

The  only  thing  I  gained  by  my  service  there  was  an  intimate  knowl- 
edge of  the  workings  of  the  Bureau  system,  and  from  that  time  to  this 
I  have  ('onstantly  advocated  a  change,  since  I  am  of  opinion  that  until 
a  change  taluks  ])lace  the  Navy  cannot  be  properly  administered,  and 
this  1  atlii  ni  without  tlic  least  intention  of  depreciating  the  many  able 
otiicerswho  have  held  the  ])osition  of  cliief  of  Bureau;  numbers  of  them 
have  been  my  personal  friends,  and  with  all  of  thehi  my  relations  have 
been  i)leasant. 

I  must  beg  leave  to  make  a  recommendation  which  I  think,  if  acted 
ui)()n,  will  increase  the  ellieieney  of  the  service  and  prove  gratifying  to 
its  older  otlicers.  Vntil  a  recent  ])eriod  it  has  been  customary  to  place 
only  rear-admirals  in  <'ommand  of  sqmulrons,  but  as  there  are  too 
few  otlieers  of  this  rank  on  the  active  list  to  follow  oat  this  rule,  we  are 
now  a<lopting  the  plan  of  em])loying  commodores  with  the  a]>poiDt- 
ment  of  acting  rear-admirals. 

This  is  a  good  i<lea,  fdr  by  so  doing  the  Department  can  avail  itself 
of  the  services  of  a  younger  set  of  officers,  to  whom  the  duties  of  com- 
mand afloat  are  more  eong<'nial  than  they  are  to  those  who  have  nearly 
reached  the  age  for  retirement ;  but  it  is  unjust  that  an  officer  with  the 
rank  and  command  oi'  a  rear-admiral  should  not  have  the  pay  of  that 
grade,  without  which  he  <;annot  prnpi-rly  maintain  -his  position.  He 
must  either  <le(;Iine  invitations  which  are  given  him  as  a  mark  of  re- 
spect to  his  country  or  impoverish  himself  in  the  effort  to  properly  re- 
cij^rocate  such  (rivilities. 

In  the  pnn<'.ipal  navies  of  tlie  world  the  commanding  officer  of  a  fleet 
or  sriuadron  is  allowed  a  sufficient  sum,  in  addition  to  his  pay  proper, 
to  enable  him  to  r(>tnrn  the  civilities  extended  to  foreigners,  and  he  is 
re<]uired  to  ex])end  this  allowance  in  such  a  manner  as  to  cement  the 
friendly  relations  existing  with  the  different  coantries.  If  aach  an  al- 
lowance were  made  to  our  otlicers,  a  commodore  conld  afford  to  accept 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       281 

command  of  a  sqaadron,  but  at  present  they  cannot  do  so  without  the 
risk  of  seriously  hampering  themselves. 

It  is  unjust  to  compel  an  officer  to  defray  the  expense  of  entertaining 
those  who  are  in  fact  the  guests  of  the  nation  out  of  his  limited  pay ; 
and  I  think  we  are  the  only  naval  power  that  deals  so  illiberally  with 
its  officers  in  this  particular. 

I  must  further  recommend  that  navy-yards  and  stations,  instead  of 
being  under  the  command  of  commodores,  should,  as  far  a«  possible,  be 
^ven  to  rear-admirals.  Officers  of  the  latter  grade  do  not,  as  a  rule, 
enjoy  their  rank  more  than  a  year  or  two  before  the  time  arrives  for 
them  to  go  on  the  retired  list,  and  their  last  command,  considering  their 
years,  should  be  at  a  shore  station. 

This  seems  to  be  the  rule  at  the  English  and  French  naval  stations, 
where  the  experience  of  many  years  has  shown  the  justice  and  utility 
of  such  a  course.  In  such  matters  as  these  our  Navy  suffers  by  com- 
parison with  others  ;  for  our  system,  or  rather  want  of  system,  will  not 
stand  the  test  of  criticism. 

I  had  no  opportunity  this  year  of  inspecting  the  North  Atlantic 
squadron,  as  the  vessels  of  which  it  is  composed  were  scattered  about, 
and  the  venerable  tiagship  Tennessee  was  generally  at  a  navy-yard  re- 
pairing her  boilers  or  patching  the  hull,  which  in  a  few  years  must  be 
consigned  to  the  scrap  heap  for  want  of  repairs  that  are  limited  by  law. 

The  place  of  the  Tennessee  should  be  filled.  With  the  exception  of 
the  Trenton  tind  the  Lancaster  she  is  the  only  ship  of  respectable  size 
now  afloat  in  the  Navy.  Her  condition  and  that  of  other  vessels  is  a 
sad  commentary  on  naval  management  in  the  United  States,  which  is 
supposed  to  be  a  progressive  nation,  but  which,  in  fact,  is  wofully  lack 
ing  in  defenses  of  its  coasts  and  commerce. 

Our  mercantile  marine — what  is  left  of  it — has  frequently  to  apply  for 
assistance  to  foreign  ships  of  war  which  assistance  is  cheerfully  given. 

It  is  sometimes  intimated  that  the  Navy  is  to  enter  upon  a  new  era, 
that  the  service  is  to  be  rehabilitated,  and  that  the  flag  of  the  Union  is 
once  more  to  be  carried  at  the  peak  of  such  vessels  as  will  command  the 
respect  of  the  world  ;  but  this  cannot  be  done  in  a  twelvemonth,  nor  in 
the  way  lately  adopted  by  Congress  of  closely  defining  the  chanicter  of 
the  ships  to  be  built. 

While  the  Board  of  Navy  Commissioners  was  in  existence  there  was 
allowed  b\  Congress  for  a  series  of  years  a  certain  amount  to  be  annu- 
ally expended  for  the  general  improvement  and  increase  of  the  Navy. 
In  that  .way  we  obtained  a  fieet  of  fifteen  ships  of  the  line,  some  thirty 
or  forty  other  fine  vessels,  and  a  vast  amount  of  valuable  material  ac- 
camulated  year  after  year  for  contingencies,  which  supplied  the  Navy 
during  the  civil  war,  and  without  which  the  Navy  Department  would 
have  been  sadly  hampered.  The  same  metho<l  should  be  revived,  and  an 
amount  annually  ai»|)ropriated  by  Congress  for  the  gradual  increase  of 
the  Navy,  without  attem|)ting  to  define  the  tonnage  of  each  vessel. 

In  the  course  of  a  jear  it  may  become  important  to  change  the  gen- 
eral plan  of  a  ship  on  the  stocks,  and  the  Navy  Department  should  be 
left  at  liberty  to  construct  vessels  of  a  size  and  arrangement  best  suited 
to  the  circumstances  existing. 

So  rapid  are  the  changes  in  naval  warfare,  that  what  a])pear8  to-day 
a  superior  vessel  may  to-morrow  be  superseded  by  a  different  type. 

I  have  read  in  the  newspapers  of  several  classes  of  vessels  proposed 
for  the  Navy,  but  varying  so  greatly  in  tonnage  as  to  multiply  in  too 
great  a  degree  the  difl'erent  sizes. 
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There  should  be  the  following  classes  of  cruising  ships  in  the  Navy: 


Grade. 


Tonnage,  i  Horae>powcr.     Speed. 


.  Knota. 

ClasHl 7,000'  8,750  U 

Classl ,  A^OOO  ,  t,SOO  U 

Clasftl =  8,500  I  5,800  10 

Claae  1  (Runboats)  !  l.fOO  ■  8,200  U 


Any  vessel  that  cannot  make  18  knots  an  hour  will  in  the  future  be 
next  to  worthless  as  a  ship  of  war.  Speed  will  be  the  great  desider- 
atum, and  this  is  the  object  to  which  European  navies  are  devoting 
tlieir  attention,  with  a  view  of  competing  with  the  transatlantic  steam- 
ers, which  in  these  days  frequently  average  18  knots  an  hour. 

There  is  no  reason  why  shi]>s  of  war  should  not  do  as  well,  for  they 
are  sehh)m  down  to  their  load  line,  and  their  guns,  ammunition,  ]»rovi8- 
ions,  crew,  &c.,  are  not  equal  in  dead  weight  to  the  cargoes  of  merchant 
steamers. 

lUir  these  last-named  vessels  i^team  rapidly,  because  the)*  have  great 
horse])()wer  and  comparatively  light  engines  of  the  best  material  and 
workmanship. 

In  this,  then,  lies  the  advantage  of  a  first-class  English  merchant 
steamer  over  nn  American  man  of-war.  In  the  latter  the  machinery  is 
so  Iieavily  built  that  with  its  weight  and  great  friction  is  involved  the 
question  of  cinematics,  or  loss  of  force,  outof  all  proportion  to  the  horse- 
l)ower  of  a  vessel. 

It  should  be  taken  into  considei*ation  that  a  steel  vessel  of  the  largest 
class  cannot  be  built  in  this  country  in  less  than  two  and  a  half  years. 

The  ease  of  the  Chicago  seems  in  point,  for  although  authorised  by 
the  act  of  August  5,  1882,  she  is  still  on  the  stocks,  and  no  man  cau 
tell  when  she  will  be  tinished.  The  Boston  and  Atlanta,  authorized  by 
the  same  act,  are  also  uutinished. 

This  indicates  a  want  of  capacity  on  the  part  of  the  oontractors  to  do 
the  work,  and  it  must  ap])ear  that  if  hard  pushed  for  vessels  on  the 
ver^e  of  war  it  would  be  next  to  impossible  to  supply  promptly  the 
ne(»(ls  of  the  Navy. 

One  great  difficulty  under  which  the  Government  labors  is  due  to  the 
fact  tliat  it  has  no  complete  building  yard  of  its  own  wherein  to  con- 
struct ships  of  war  at  its  pleasure  and  in  a  si>ecifled  time.  The  nary- 
yard  at  P>rooklyn,  X.  Y.,  is  the  only  one  fairly  supplied  with  ineaus  to 
build  a  steel  ship,  and  I  am  of  opinion  that  at  least  one  of  the  largest 
of  the  lu'W  vessels  should  be  (constructed  there. 

Those  persons  who  are  familiar  with  the  diiBculties  encountered  by 
the  Navy  Department  during  the  civil  war,  in  the  attempt  to  obtain 
vessels  from  contraictors  at  the  time  agreed  upon,  can  realise  what  s 
benefit  it  woiihl  have  been  to  the  country  had  we  possessed  one  first-class 
establishment  for  building  steel  ships,  although  ship-building  in  that 
material  was  then  in  its  infancy. 

Great  eil'orts  were  made  by  the  naval  authorities  at  that  time  to  in* 
duce  Congress  to  a])iu'opriate  money  for  the  purchase  of  a  proper  site, 
for  it  was  even  then  realized  that  a  revolution  was  taking  place  in  naval 
architecture,  and  that  iron  hulls  nmst  soon  supersede  those  of  wood. 

Owing  to  the  immense  (*xtent  of  coast  that  we  had  to  blockade,  the 
United  States  had  to  collect  a  large  steam  navy,  and  then  we  begaa 
to  realize  the  necessity  of  a  large  building  and  repaMng  navy-yard. 
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It  was  very  soon  evident  to  the  Navy  Department  that  we  could  not 
depend  upon  our  small  naval  establishments  to  build  u])  a  navy  at 
short  notice,  and  as  no  steps  had  been  taken  to  establish  the  neces- 
saiy  machine-shops  and  foundries,  we  were  thrown  entirely  into  the 
hands  of  contractors,  few  of  whom  had  the  tools  and  machinery  re- 
quired to  do  the  work  called  for  by  the  exigencies  of  the  times.  For- 
tunutely  for  us  we  were  called  upon  to  contend  with  an  enemy  far  worse 
off  than  ourselves,  with  neitlier  public  nor  private  machine-shops  of 
mach  account. 

Had  we  been  contending  with  a  strong  naval  power  we  would  feel  to 
this  day — i)erhaps  for  a  century  to  come — the  humiliation  of  having  had 
our  coasts  and  harbors  occupied  by  the  enemy  and  our  seaboard  cities 
laid  under  contribution  to  i)unish  us  for  our  temerity  in  going  to  war 
without  any  pro|»er  means  of  carrying  on  hostilities. 

We  met  with  great  embarrassment  during  the  civil  war  for  want  of  a 
proper  building  yard,  but  in  case  of  a  war  within  the  next  few  years  our 
embarrassment  would  be  greater  still,  so  great  that  we  could  stand  very 
little  chance  against  a  great  naval  power. 

We  have  navy -yards  in  abundance,  but,  with  the  exception  of  those 
at  Boston,  New  York,  and  Norfolk,  they  are  scarcely  worthy  the  name. 

The  New  York  and  Boston  yards  might  in  a  year  or  so  be  made 
reaily  to  build  two  or  three  iron  ships  each,  which  is  the  extent  of  their 
capacity. 

The  city  of  Philadelphia  presented  to  the  Government  the  site  for  a 
navy -yard  at  League  L^land,  which  was  supposed  to  possess  all  the  re- 
quirements of  a  first  class  l)uilding-yard,  not  oidy  on  account  of  its 
favorable  jiosition  for  the  safe-kecj)ing  of  ships  and  its  inaccessibility 
to  an  enemy,  but  for  the  facilities  it  offers  for  obtaining  coal^  iron,  steel, 
and  everything  else  used  in  the  construction  and  equipment  of  ships 
of  war. 

Philmlelphia  is  a  city  of  machine-shops  of  all  kinds,  where  the  most 
Bkillful  mechanics  an<l  laborers  can  be  obtiiiued  at  iSliort  notice;  and 
with  all  the  advantages  it  offers,  inc^luding  the  surrounding  fresh  water, 
Lieague  Island  is  the  one  available  site  for  a  great  manufacturing  estab- 
lishment which  should  build  our  ships  in  the  future. 

League  Island  has  already  some  semblance  of  a  navy-yard,  and  pos- 
sesses some  forty  or  Hfty  acres  reclaimed  from  the  river,  but  it  lacks 
nearly  everything  necessary  for  a  national  building  establishment,  and 
the  site,  instead  of  imi)roving,  is  retrograding  every  day. 

If  we  expect  to  maintain  our  position  among  nations,  we  must  keep 
an  adequate  naval  force  in  commission. 

Some  jieople  say  we  want  oidy  a  small  but  efficient  navy,  as  if  a  small 
navy  could  l>e  efficient.  It  is  small  enough  now,  one  would  think,  to 
suit  the  wishes  of  its  strongest  opponents.  It  would  be  pitiful  to  see  it 
grow  any  smaller. 

We  should,  then,  alter  carefully  maturing  our  plans,  go  to  work  and 
build  up  the  League  Island  navy-yard,  and  thereby  make  the  Govern- 
ment independent  of  all  outside  sliipbuilders. 

At  the  same  time  I  am  in  favor  of  giving  to  contractors  the  construc- 
tion of  a  fair  proportion  of  our  ships,  to  enable  them  to  keep  up  their 
plant  to  what  would  be  required  should  we  be  obliged  to  build  and 
equip  a  large  navy  in  case  of  war.  Bin  ovu  tew  private  yards  would  be 
of  little  use  in  building  up  a  navy  rupW^y^  ^*  ^^^  ^^  them  at  present 
eombined  do  not  possess  the  applitii.J.g^^  of  a  8\vi^\ft  titst-elasB  sbip- 
bailding  yard  in  Great  Britain.     It  w| |'   -^^  \ong  betvite  we  possess  any- 
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thing  like  the  facilities  that  Great  Britain  has;  where  we  could  now 
bnikl  one  ship  she  could  build  a  hundred. 

This  must  indicate  thnt  in  spite  of  our  boasted  power  we  are  in  some 
respects  a  comparatively-  small  nation. 

There  is  prood  reason  to  believe  that  with  proi>er  facilities  the  United 
States  Government  could  build  ships  as  cheaply'  as  contractors,  for  it  is 
not  to  be  supposed  that  the  hitter  do  business  without  the  expectation 
of  ^ood  profits. 

The  great  advantage  the  Government  will  have  in  possesRing  a  first- 
class  ship-building  yard  is  the  regulation  of  the  time  in  which  it  can 
build  vessels. 

This  cannot  be  done  by  contractors,  for  up  to  the  present  time  we 
have  built  too  few  ships  to  make  it  worth  their  while  to  enlarge  their 
establishments. 

After  the  necessity  of  building  up  a  navy  was  conclasively  demon- 
strated by  the  events  of  the  civil  war,  we  have  gone  on  for  twenty  years 
without  giving  the  contractors  work  enough  to  enable  them  to  keep  out 
of  debt. 

We  have  now  a  number  of  vessels,  unfinished  by  the  contractors,  lying 
on  our  hands  and  forming  a  considerable  navy,  which  bids  fair  to  re- 
main uncompleted  for  a  long  time  to  (K)me. 

If  we  should  ever  be  forced  into  a  war  with  a  naval  power,  we  must 
ex])ect  exactly  siuiilar  measures  used  against  ourselves  as  we  used 
against  tiie  South  during  the  civil  war;  and  those  who  suffered  by  a 
blockade,  that  indispensable  war  measure,  can  now  realize  the  necessity 
of  being  prepared  for  such  a  contingency,  and  providing  a  plant  with 
which  to  buihl  our  own  sliii)s  and  machinery  and  manufacture  our  own 
guns. 

At  present  ourcontrac.tors  are  in  no  condition  to  build  up  an  efficient 
navy,  and  with  all  the  haste  we  can  make  it  will  probably  be  a  quarter 
of  a  ceutuiy  bi^fore  the  Xavy  can  be  i)laced  in  proper  condition  to  meet 
the  wants  of  the  nation. 

All  this  matter  was  fully  discussed  twenty  years  ago,  when  the  citi- 
zens of  Philadelphia  gave  the  Government  a  place  for  a  great  national 
shipyard,  but  the  project  of  utilizing  the  gift  has  apparently  died  of 
inanition,  afid  the  Navy  is  lett  in  worse  condition  than  it  has  ever  been 
in  since  its  reorganization  after  the  war  of  the  Revolution. 

Tiu'  (TovernnuMit  tluMi  has  a  free  gift  of  six  hundred  acres  of  land, 
with  a  dei)tli  of  water  suHicMent  for  the  largest  vessels,  presented  with 
the  tacit  un(lerstan<ling  that  ('ongress  would  make  of  it  the  largest 
naval  shipbuilding  <\stablishment  in  the  world. 

The  fiiith  of  the  (Government  has  not  been  kept  with  those  who  might 
easily  have  realized  a  large  amount  of  money  by  selling  this  valuable 
location. 

If  the  tinje  has  arrived  when  we  may  hope  to  see  a  new  navy  arise 
from  the  ruins  of  the  old  one,  I  reccmimend  that  League  Island  navy- 
yard  be  built  up  on  a  scale  commensurate  with  the  wants  of  the  nation. 
If  we  are  ever  to  hav<*  a  inivy  there  is  no  better  time  than  the  present 
for  coinm<Micing  operations. 

It  is  hardly  possi))le  that  any  rivalry  should  now  exist  amon^  the  dif- 
ferent States  in  regard  to  the  location  of  such  a  mannfaotnring  yard, 
for  it  has  1)e<'n  decided  again  and  again  by  boards  of  officers  that  League 
Island  is  the  best  phu^e  for  such  an  establishment,  with  the  recommen- 
dation that  if  not  used  as  originally  intended  it  should,  as  an  act  of 
justice,  revert  to  its  genennis  donors,  who  in  their  patriotic  desire  for 
the  advaiKtement  of  the  country  sacriticcd  personal  interests  of  con- 
siderable moment. 
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ORDNANCE  OP  SHIPS. 

In,  examining  the  report  of  inspection  of  the  H.  S.  S.  Brooklyn,  I  no- 
tice that  her  battery,  which  in  1805  was  26  guns,  has  been  reduced  to  12 
9'inch  smooth  bores,  1  Sinch muzzle-loading  rifle,  1  60-pounder  breech- 
loading  rifle,  4  Hotchkiss  revolving  cannon,  and  1  Gatling  gun.  This 
allowance  should  be  increased  by  nu  addition  to  the  number  of  Hotch- 
kiss machine  guns. 

We  are  forced  to  recognize  the  fact  that  the  batteries  of  all  our  ships 
are  very  inferior  according  to  the  present  standard.  The  Dahlgren 
guDs,  with  which  our  vessels  are  armed,  have  no  superior  as  smooth- 
bores, but  they  are  only  available  at  close  quarters. 

If  we  could  choose  a  position  against  an  unarmored  enemy  and  engage 
at  close  quarters,  the  effect  of  our  spherical  shells  with  large  bursting 
eharges  would  be  very  destructive ;  but  our  vessels  are  so  wanting  in 
ipeed  that  it  would  be  impossible  to  close  with  an  enemy  against  his 
will. 

This  would  be  our  condition  if  contending  with  an  enemy  of  what  is 

1     '  called  ordinary  speed.    Kept  at  long  range,  our  men  standing  by 

r  smoothbore  guns  would  be  helplessly  slaughtered.    They  could 

iN)i  return  the  enemy's  Are,  which  they  must  receive  with  all  the  patience 

they  can  muster. 

Until  the  Navy  is  provided  with  proper  cannon  it  is  necessary  that 
aoiDe  means  be  devised  for  supplementing  the  smoothbore  gun,  and  the 
readiest  means  at  hand  is  to  furnish  to  our  ships  a  good  supply  of  Hotch- 
ku8  guns,  single  shot  and  revolving. 

1  Quderstand  that  it  is  intended  to  provide  the  new  cruisers  with  power- 
fill  secondary  batteries,  consisting  of  the  most  powerful  Hotchkiss  guns 
with  large  quantities  of  ammunition. 

This  is  a  very  im]><)rtant  step,  but  if  the  secondary  battery  is  consid- 
ered M)  necessary  for  sliii)s  that  are  to  be  armed  with  the  latest  pattern 
of  rifled  cannon,  it  is  still  more  essential  that  Hotchkiss  guns  should  be 
supplied  to  vessels  wliicli  have  only  smooth-bore  guns  for  their  arma- 
oieut,  with  the  additional  disadvantage  of  a  low  rate  of  speed. 

1  tlieretbre  reconiniend  that  all  our  sliii)s  be  provided  with  as  many  of 
these  revolvinj»-  jiuns  as  can  be  usefully  mounted,  and  that  a  large 
aiiiount  of  anununitioH  may  be  carried  for  them,  storage  for  many  other 
articles  to  be  made  to  ju:ive  way.  * 

Tlie  r>7  millimeter  Ilotelikiss  single-shot  rapid-firing  gun  throws  a 
6-[Mnnid  projecrtile  with  a  velocity  of  2,000  feet  per  second.  The  shell 
bas  a  fair  bursting  (liiar^e  ainl  will  pierce  2  inches  of  iron  at  a  distance 
of  1,(MH)  yards.  This  is  a  jmwerful  weapon,  and  even  at  long  range  may 
do  much  more  injury  to  an  enemy  than  a  smooth-bore  gun. 

The  47-millimeter  Hotchkiss  single-shot  rapid-firing  gun  is  also  a  most 
nseful  weapon  ;  can  be  readily  handled  in  the  tops  of  a  ship  and  would 
«erve  as  an  elhcient  armament  for  cutters  and  boats. 

The  37-millimetei' gun  is  also  etticient,  and  I  Ainderstand  that  this 
Weapon  is  to  form  part  of  the  armament  of  the  new  cruisers;  but  I  urge 
tbat  it  be  at  once  furnished  to  every  ship  in  commission,  together  with 
mipie  sui)ply  of  ammunition. 

Ais  the  manufacture  of  the  new  type  of  cannon  is  now  fairly  corn- 
iced, I  recommend  that  no  more  conversions  of  cast-iron  smooth- 
oores  be  made.  The  converted  guns  are  at  best  poor  makeshifts,  and 
8t  l>e  thrown  aside  as  soon  as  we  have  a  sufficient  number  of  steel 
Jtineil  guns  to  take  their  places.  Every  effort  should  be  made  to  push 
forward  the  construction  of  the  new  guns. 
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The  means  now  at  the  disposal  of  the  chief  of  the  Bureau  of  Oni- 
nance  are  wholly  inadecjuate.  The  length  of  time  necesHary  to  build 
a  modern  gun  makes  it  essential  to  have  many  of  them  under  uonsxruc- 
tion  at  the  same  time;  tiierefore  prompt  measures  should  be  taken  to 
place  sufficient  resources  at  the  ctnnmand  of  the  chief  of  ordnance. 

In  this  connection  1  would  ask  your  particular  attention  to  there- 
port  of  the  (xun-Foundry  Board,  which  I  cohsider  presents  a  complete 
and  satisfactory  |)lan  for  action.  The  report  was  made  by  otficers  of 
the  Army  and  Navy  well  qualifie<i  for  the  duty  with  whicli  they  were 
intrusted.  I  have  yet  to  hear  of  any  unfavorable  criticisms  on  the  re- 
port, which  has  i'ound  favor  with  Congress  and  the  steel  manufacturers 
of  the  country,  and  shows  the  way  to  establish  the  manufacture  of  steel 
in  masses  such  as  have  heretofore  been  unknown  iu  this  country. 

Tiu'  ]»lan  set  forth  iu  detail  by  the  Board  will  make  us  indeiVudent 
of  foreign  aid,  as  all  the  nuiterial  will  be  provided  by  our  own  people; 
I  consider  the  plan  for  the  establishment  of  two  gnu  foundries,  one 
for  the  Army  and  the  other  for  the  Navy,  a«  very  judicious,  and  neces- 
sary to  complete  the  work  mappe<l  out  for  the  manufacturers.  The 
meiiilK'rs  of  the  Hoard  had  the  a.ssistance  of  practical  business  men  in 
making  the  recommendations  embodied  in  the  supplementary  ivport. 
which  provides  a  plan  for  immediate  actioh. 

As,  in  my  Judguu'nt,  the  recommen<lations  in  the  report  of  the  Boanl 
embrace  everytinug  that  is  n<»ce-sary  in  the  premises,  1  recomnieml  that 
()ongn\ss  bc»  nrg<Ml  to  authorize  the  commencement  of  work  on  the  basis 
thcn'in  indicated. 

Nearly  two  years  have  been  spent  in  the  discussion  of  this  matter. 
and  now  that  the  plan  has  been  so  fully  explained  and  tlie  proje<!t 
shown  to  be  so  necessary,  it  would  seem  that  thei*e  is  little  more  to  Iw 
said  on  the  subject. 

COAST   SURVEY'. 

The  po.^ilion  (»f  Sni>crintcmlcbt  of. the  Coast  and  Geodetic  Survey 
has  become  vacant,  and  an  opportunity  is  oilered  of  organizing  this 
biaiieh  of  the  ])iiblic  service  on  the  only  basis  that  will  make  it  thiu'- 
oughly  ellicicnt  an<l  (MiabU*  it  to  ])erform  what  it  was  orig^inally  in- 
tended  it  should  d<»,  viz,  furnish  accnirate  charts  and  hydrographic  in- 
IbrniMtion  tor  the  ben<'lit  of  the  Navy  and  the  mercantile  marint^ 

'J  he  veiy  name.  Coast  Survey,  implies  that  it  should  pn)|)erly  be  under 
the  .NUjieiN  isiim  of  the  Navy  Department  and  the  work  directed  by  a 
naval  ollleer. 

Snnie  pei'.Nons  ar«;ue  that  tlu»  C'ojist  Survey  should  be  managed  by'*a 
])ni-ely  seientillc  man  of  high  atiainments;"  but  it  is  much  more  desir* 
able  that  it  shonid  be  eonclneted  i»y  a  jierson  of  administrative  abilities, 
who  <-oiiId  not  only  control  the  large  mival  element  employed  in  this 
woik,biii  conhl  (liMMpline  the  shore  parties  and  obtain  fmni  them  a 
projter  amount  of  labor. 

The  Coasi  Siuvrv  oiiginally  cxtendetl  only  far  enough  back  from  the 
sea  to  estalili.sh  primaiy  an<i  secondary  triangulatiou  stations,  the  sec- 
ondary triangidaiion  ext(  nding  only  ab<mt  six  ndles  from  the  cuast-line. 
The  topography  wa>  then  put  in  with  the  ])lane-table  and  the  entire 
work  was  «\ssentiall\  a  sniNcy  of  tin*  coast  for  nautical  pnr]>ose8. 

At  the  organization  of  the  Survey  much  of  the  triangulation  and  top- 
ographical work  and  all  the  hy<lrography  was  ]>erformedby  the  Navy, 
and  naval  officers  were  employed  at  headcpiarters  iu  the  supervision  of 
hydrographic  work  and  in  iitting  out  vessels  manned  by  naval  seamen* 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       287 

Twelve  vessels  are  at  present  erai)loyed  in  the  Coast  Survey,  which 
are  manned  by  59  officers  and  275  men  of  the  Navy;  the  pay  of  the  men 
amounting  to  $256,176  annually.  The  most  important  work  of  the  Sur- 
vey is  performed  by  tliis  force. 

One  of  the  best  Superintendents  of  the  Coast  Survey  was  the  late  Mr. 
C.  P.  Patterson,  who,  with  the  necessary  scientific  knowledf^^e,  combined 
a  fine  executive  ability  and  a  knowledge  of  naval  afi'airs  which  enabled 
bim  to  thoroughly  underst.ind  the  management  of  the  naval  element 
and  control  the  disbursement  of  money  in  that  and  all  other  de])artment8. 

There  is  no  doubt  that  under  Mr.  Patterson's  management  a  larger 
amount  of  work,  mostly  naval,  was  done  than  during  the  incumbency 
of  any  other  superintendent  for  the  same  length  of  time,  and  he  made 
it  so  appaient  that  the  Coast  Survey  should  be  attached  to  the  Navy 
Department  that  the  late  Secretary  of  the  Navy  strongly  advocated  the 
project. 

There  are  a  hundred  good  reasons  why  the  Coast  Survey  should  be  a 
part  of  the  Navy  and  not  one  against  it.  The  duty  must  be  more  thor- 
ooghly  j)eiformed  and  work  would  be  carried  on  more  systematically 
and  economically  than  at  present  without  matenally  changing  the 
method  now  in  vogue,  and  1  feel  satisfied  that  after  a  careful  investiga- 
tion of  the  sul)j«*ct  yon  will  be  convinced  that  the  way  to  make  the 
Coast  Survey  most  usefnl  to  the  country  will  be  to  hjive  it  under  naval 
management  and  attached  to  the  Navy  Department,  even  although  a 
cry  nmy  be  raised  thi\t  no  officer  of  the  Navy  possesses  the  necessary 
scientific  knowledge  to  direct  operations. 

This  objection  was  nrged  when  Mr.  Patterson,  who  had  formerly  been 
ail  officer  in  the  Nnvy,  wjis  appointed  Superinteiulent,  but  he  soon 
demonstrated  his  ability  to  deal  with  the  theoretical  work,  and  at  the 
Bame  time  placed  liin»scirtar  in  advance  of  the  methods  of  his  prede- 
cessors, by  the  |)ractical  nu^asurcs  which  he  introduced. 

At  his  (lea til,  Mr.  Patterson  left  the  Coast  Survey  so  well  regulated 
that  it  would  almost  run  ol  itself,  yet  more  than  half  of  his  life  had 
been  spent  in  the  Navy,  and  the  sjiecial  knowledge  that  so  well  fitted 
bini  for  the  position  of  Superintendent  was  there  obtained. 

There  is  no  reason  whv  a  similar  training  should  not  develop  like 
ca|>abilities  in  otJMM*  naval  o'licers. 

ilaving  myself  serv(Ml  on  the  Coast  Survey  for  a  period  of  three  years 
and  being  (juite  familiar  with  the  system  of  operations,  1  nonot  hesitate 
to  give  it  as  my  ojnnion  that  the  administrative  ability  of  naval  men 
will  more  than  counterbalance  any  deficiency  in  theoretical  science,  if 
such  deficiency  shonid  <'xist. 

The  power  of  n»aintaining  discipline,  a  thorough  knowledge  of  the 
objects  of  the  C'oast  Survey,  familiarity  with  hydrography,  system  in 
keeping  accounts  and  recouls,  and  the  absence  of  political  orotherbias 
to  prevent  inefficient  perscuis  being  employed  on  the  work,  are  all  most 
important  cpmlifications  and  they  are  more  likely  to  be  combined  in  a 
naval  otlicer  than  in  a  civilian. 

Moreover,  the  head  of  tlu^  Department  under  whom  the  ('oast  Survey 
was  placed  would  iKM-ome  familiar  with  its  details  thnmgh  the  officer 
in  command,  who  would  naturally  hold  constant  intercourse  with  his 
chief. 

1  affirm  in  good  faith  that  a  naval  education  ])eculiarly  fits  an  officer 
for  the  Coast  Survey.  The  main  point  is  to  a<lminister  aliairs  properly, 
and  that  depends  very  inucdi  upon  the  officer  selected  by  the  Depart- 
ment as  8ax>erintendent,  and  I  also  assert  that  the  coast  survey  can  be 
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prosecuted  by  the  Navy  for  a  mnch  less  sum  and  iu  a  more  satisfactory 
manner  than  is  the  case  at  present. 

I  estimate  the  expenditures  as  one-third  less  than  at  present,  as  mi 
temi)orary  apx)ointinents  now  occupied  by  civilians  must  be  filled  uy 
naval  employes. 

In  view  of  all  these  considerations,  I  take  the  liberty  of  recommend- 
iug  the  transfer  of  the  Coast  Survey  to  the  Navy  Department^  and  tl 
an  oilicer  on  the  active  list  not  below  the  grade  of  captain  be  ap)x>iut€u 
to  superintend  the  work.     1  further  recommend  that  the  Oeodetic  <     • 
vey  be  sc»parated  from  the  Coast  Survey  and  transferred  to  the  Aj 

I  lately  inspected  the  apprentice  training-ship  New  Hampshire, 
Coastei-'s  Harbor  Island,  Newi)ort,  R.  I.,  and  found  her  condition 
that  could  be  desired.    She  is  cleanly  in  all  departments,  and  the  boji 
are  well  disciplined,  well  instructed,  and  well  fed.    I  wish  I  could  add 
well  clothed  ;  but,  owing  to  the  boys  being  generally  m  debt  for  theii 
outfit,  and  obliged  to  wear  the  Government  canvas  working  suits,  tbej 
become  dissatistied  on  the  approach  of  winter  with  this  uncomfortable' 
looking  dress,  an<i  some  have  given  that  as  a  reason  for  desertinff. 
Such  causes  of  discontent  should  be  eliminated,  and  in  this  instai 
the  boys  should  be  allowe<l  a  certain  amountof  moneysufficieut  to  suppty 
each  of  them  with  two  suits  of  clothes  annually,  this  allowance  to  be 
continued  after  their  transfer  to  a  vessel  of  war. 

Something  is  yet  lacking  to  attaeh  these  boys  to  the  Navy,  although 
I  do  not  know  what  it  is.  In  the  crew  of  the  Brooklyn  there  were  only 
six  apprentices  re-enlisted,  which  indicates  that*the  boys  do  not  odd- 
tinue  in  the  service,  certainly  not  in  sulBcient  numbers  to  man  our  ves- 
sels with  native-born  seamen. 

In  the  crew  of  the  Brooklyn,  exclusive  of  the  marine  guard,  there 
were  244  persons,  as  follows  : 

Colli  iniioiis  wrvitM*  iiioii 33 

McMi  in  Norvico  l»«*r<>n? 4i 

Nativ4^  horn  (inchulinj?  approiitices) 106 

Forci;;ii  horn 133 

Fortunately,  at  the  present  time  we  are  enlisting  a  first-class  set  of 
forei^^n-born  seamen — Swedes,  Norwe;fians,  and  Danes^-who  are  a  great 
improvement  on  the  generality  of  foreigners  heretofore  shipped  iu  tbe 
Navy. 

it  is,  however,  desirable  that  our  vessels  of  war  should  be  manned  by 
nati\  e-born  seamen  ;  but  it  seems  unlikely  that  we  shall  succeed  in  thie 
object  until  a  fresh  stimulus  is  given  to  our  commercial  marine. 

The  American  sailor,  like  otlier  people,  is  apt  to  go  wbere  he  can 
connnand  tlie  iiighest  wages,  and  the  demand  for  his  Services  is  so  great 
that  he  has  no  difliculty  in  getting  good  pay  outside  tbe  Navy. 

I  have  always  asserted,  and  still  maintain,  that  a  cruiser  to  bean  effi- 
cient v(\ssel  of  war  should  have  full  sail  power,  with  masts  so  arranged 
that  she  could  maneuver  nnder  sail  sufficiently  well  to  be  able  to  tack 
and  wear  with  the  aid  of  one  of  her  boilei'S. 

A  cruiser  that  is  not  provided  with  such  sail-power  cannot  keep  tbe 
sea  for  any  length  of  time  either  in  peace  or  war.  She  must  stop  fre- 
quently for  coal,  and,  as  1  have  noted  in  a  previous  report, "  the  powers 
of  Europe  in  conference  a  few  years  ago  declared  coal  to  be  contraband 
of  war." 

We  have  no  colonies,  and  in  case  of  war  could  not  lely  on  obtaining 
coal  at  neutral  i)orts,  and  vessels  fitted  with  sail-power. after  the  fash- 
ion of  the  Boston  or  Atlanta  or  even  the  Chicago,  would  not  be  able  to 
get  in  or  out  of  port  after  their  coal  was  expended. 
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The  persons  who  clesigned  the  above-named  vessels  must  have  known 
very  little  of  the  requirements  of  a  cruiser.  They  mi^lit  almost  as  well 
place  a  single  stick  in  the  middle  of  a  ship  and  expect  her  to  work  un- 
der sail.  % 

Oar  country  is  fruitful  in  experiments,  but  the  notion  of  putting  all 
the  sail-power  in  the  center  of  a  shif),  with  a  hybrid  riff,  would  find  no 
favor  anywhere  abroad,  especially  in  vessels  intended  to  cruise. 

If  men-of-war  are  intended  only  to  grope  along  shore,  they  require  no 
masts ;  a  signal  pole  in  the  middle  of  a  vessel  being  all-sufficient. 

Any  ship  that  we  now  possess,  however  old  fashioned  and  wanting  in 
speed,  would  make  a  better  cruiser  than  either  the  Chicago,  Boston,  or 
Atlanta  with  the  rig  it  is  proposed  to  give  them.  No  one  of  them  could 
make  any  progress  against  a  head  wind,  and  this  is  true  of  every  vessel 
fitted  with  such  a  hybrid  rig. 

No  cruising  ship,  no  matter  what  may  be  her  size,  should  have  less 
sail  surface  than  five  square  feet  to  the  ton.  It  does  not  follow  that 
cruising  vessels  should  be  overweighted  with  masts  and  spars  to  en- 
able them  to  carry  sail. 

When  vessels  were  propelled  by  sail  power  only,  their  masts  and  rig- 
ging were  made  heavy,  as  they  depended  on  them  to  lie  to  in  gales  of 
wind  and  to  claw  off  from  a  lee  shore.  With  steam-power,  vessels  have 
no  fear  of  lee  shores,  an<l  in  heavy  gales  can  furl  sail  and  lie  to  under 

e^im. 

But  in  making  long  voyages  in  time  of  war,  vessels  must  have  plenty 
of  8ail-|K)wer  to  carry  them  through  favoring  latitudes  where  it  would 
be  folly  to  waste  their  coal. 

The  masts  of  a  steam  vessel  can  be  made  much  lighter  than  those  of 
a  sailing  ship,  and  in  case  it  is  desired  to  steam  against  the  wind  all 
the  spars  except  the  lower  masts  can  be  on  deck  in  half  an  hour,  where 
they  can  offer  no  resistance  to  j)rogre8S.     All  this  a  good  sailor  knows. 

The  Omaha,  Capt.  T.  O.  Helfridge,  went  lately  under  sail  alone  from 
New  York  to  Gibraltar  in  18  days.  None  of  the  hybrid  rigs  would 
Bver  get  that  far  without  using  steam.  The  Omaha  would,  in  fact,  be  a 
more  efficient  cruiser  in  time  of  war  than  any  of  the  new  vessels  unless 
their  rigs  are  changed. 

It  would  be  generally  in  njoderate  weather  that  cruisers  would  want 
to  carry  a  great  sprea<l  of  sail,  and  under  these  circumstances  their 
lighter  masts  would  be  suflici<'nt  for  any  amount  of  canvas.     How  ab- 

ird  it  would  be  to  see  a  ship  of  war  steaming  along  with  trade  winds 
cnat  would  propel  her  ten  or  twelve  knots  an  hour,  juovided  she  bad 
proper  sail-power! 

The  best  cruiser  we  should  have  in  time  of  war  under  present  condi- 
tions is  the  Trenton,  which  vessel  can  make  thirteen  knots  under  steam, 

id  with  sail  alone  has  been  known  to  make  as  much  ;  therefore  it  can- 
uut  be  looked  upon  as  an  advance  in  the  construction  of  steam  ships  of 
wrar  to  fit  them  with  hybrid  rigs. 

It  would  be  interesting  and  instructive  to  look  over  the  account  of 
Boal  burned  in  18G3  and  18G4  by  vessels  that  never  made  use  of  their 
sails.     The  cost  ran  up  to  the  millions.     It  is  easy  to  see  that  cruising 
ships  without  proper  sail-power  would  be  the  most  expensive  vessels  in 
:he  world. 

No  nation  can  afford  such  wasteful  expenditures.  The  naval  powers 
>f  Euro|>e  make  all  i>ossible  use  of  their  sails,  and  the  commanding  otli- 
5er8  of  their  ships  have  to  account  for  every  ton  of  coal  lliey  use. 

1  might  write  at  great  length  on  this  subject  and  present  further  ai 
^ments  against  the  proposed  plan  for  crippUug  the  cruising  ships^  oi 
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the  Navy,  but  I  will  rest  satisfied  with  the  hope  that  the  vessels  will  be 
fitted  with  sufficient  sail-j)ower  to  enable  them  to  make  eight  knots  on 
the  wind  and  eleven  knots  off  the  wind. 

To  show  how  little  has  been  done  for  our  Navy  in  the  past  twenty 
years,  I  append  an  extract  from  one  of  my  former  reports  which  em- 
bodies some  interesting  facts: 

Tabulated  form  shoiotng  the  expenditures  of  foreign  nations  far  the  maintenance  of  tluir 
navies  during  the  last  fifteen  years,  as  well  as  the  amounts  expended  for  the  constructm 
of  new  ships  since  1H65  ;  also  a  statement  of  the  expenditures  by  the  United  Staietfcf 
the  same  purposes  during  the  same  periods  of  time. 


Gountries, 


Approzimate  ex- 

penditarefl  for 

maintenaDoe  of 

the  Navy,  1869 

to  1884. 


Szpenditar«i 
for  constrnt- 

tion  of  new  ret* 
sela,  1865-'84. 


Eoglnnd 

France  

KiiHHia 

Italy 

Sweden  

Germany 

United  States. 


$805,940,430  00 
630, 000, 000  00 
845, 000, 000  00 
142, 600, 000  00 


144, 000. 000  00 
253, 796, 613  83 


191.000, 
121,000, 
83,583, 
38,000, 
14,804, 
26,978. 
4.907, 


OWN 
OOON 
IWN 
OOOCI 
689N 
73101 
454N 


'    I  beg  leave  to  apologize  to  you  for  obtruding  upon  you  90  long  a  re- 
port. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant^ 

DAVID  D.  PORTER, 

AdmiraL 
Hon.  William  C.  Whitney, 

Secretary  of  the  Navy. 


Vo.  13.— GOVTRAGTS  FOE  HEW  STEEL  GETTISEES. 


The  Naval  Advisory  Board  to  the  Secretary  of  the  Kavy, 

report  on  second  preliminary  trial  op  the  dolphin. 

Naval  Advisory  Board,  Navy  Department, 

Washington  Oity^  March  17, 1885. 

B :  The  Board  has  the  honor  to  report  that  the  preliminary  trial  of 
Dolphin  has  been  made  in  accordance  with  the  ninth  claase  of  the 
tract  for  the  construction  of  that  vessel,  concluded  23d  July,  1883. 
stated  in  our  report  of  24th  November,  1884,  the  Dolphin  was  pre- 
led  for  preliminary  trial  on  20th  November  last,  and  while  on  trial 
that  date  the  thrust  lenpjth  of  the  steel  shafting  broke.    A  new 
rast  shaft  was  made  of  forged  steel,  as  recommended  by  the  Board, 
d  approved  by  the  Department  in  letters  dated  28th  November.    This 
t,  after  being  manufactured  under  the  inspection  of  the  Board,  and 
1  in  accordance  with  instructions  approved  by  the  Department  on 
1  i>ecember,  1884,  was  rejected  for  the  reasons  stated  in  the  Board's 
er  to  the  Department  of  January  9, 1885.    Then,  in  order  to  avoid  de- 
^,  the  Board  recommended  that  this  shaft  be  made  of  wrought  iron, 
iL  being  then  the  intention  to  retain  the  other  steel  shafts,  the  tests  for 
their  examination  having  so  far  developed  no  flaws;  subsequently,  how- 
ever, in  the  examination  of  the  broken  shaft,  such  extensive  additional 
flaws  were  discovered  in  tlie  center  of  its  length,  and  as  flaws  were  also 
foond  in  drilling  the  end  of  the  intermediate  shaft,  the  Board  decided 
that  the  intermediate  and  steel  propeller  shafts  should  be  removed  and 
replac<Hl  by  iron  ones,  under  the  conditions  approved  by  the  Depart- 
ment for  the  steel  shafting  of  the  cruisers  in  its  letter  to  the  Board  of 
15th  January,  1885.    This  decisicm  was  approved  by  the  Department, 
and  the  Dolphin's  shafting,  as  tried  on  the  10th  instant,  consist<*d  of 
the  original  built-up  crank-shaft,  forged  from  steel  blooms,  with  cranks 
of  wrought  iron  and  steel  crank-pins  and  three  lengths  of  forged  scrap- 
iron  shafts  13i  inches  in  diameter.    Certain  changes  in  detail  of  the 
vessel  have  been  made  and  completed,  as  approved  by  the  Department 
Bince  the  first  trial,  all  of  which  have  tended  to  the  increase  of  the  effi- 
ciency of  the  vessel  and  contributed  to  the  success  of  the  trial,  of  which 
the  results  were,  in  detail,  as  follows: 

The  Dolphin,  in  cliarge  of  the  contractor,  Mr.  John  Roach,  left  the 
dock  at  the  foot  of  Eighth  street,  on  the  East  River,  New  York  City, 
at  8.50  a.  m.,  Tuesday,  March  10,  to  make  the  preliminary  trial  in  Long 
Island  Sound. 

The  weather  was  clear;  the  thermometer  showed  31^  Fahrenheit;  a 
8tiflf  breeze  blew  all  day  from  the  N  W.,  at  the  rate  of  about  30  miles  an 
hour,  according  to  the  Signal-Office  records ;  the  tide  was  high  at  Ward's 
Island  at  5.22  a.  m. 

The  Dolphin's  draught  of  water  was  11  feet  7  inches  forward,  14  feet 
7  inches  aft;  13  feet  I  inch  mein;  the  displacement  was  1,30J  tons,  or 
^OO  tons  less  than  the  load  displacement. 
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The  degree  of  (!oin])leteiiess,  apart  from  tbe  requirements  of  the  con- 
tract, will  be  shown  sufliciently  by  the  following  statement : 

No  armament,  ammunition,  provisions,  or  stores  on  board. 

Whale-boat  and  large  cutter  at  the  davits. 

Masts,  spars,  and  rigging  com])lete:  no  sails  on  board;  water-tankf 
full,  and  about  120  tons  of  coal  in  the  bunkers. 

Anchors  and  chains  on  board. 

The  period  of  six  consecutive  hours,  during  which  the  engines  wen 
to  be  worked  at  lull  i)ower,  was  begun  when  the  buoy  at  Throg's  Nwk 
bore  abeam  at  9^  58">  4"  a.  m.  On  passing  Execution  Bock  Light,  at  10^ 
17"'  41%  a  straight  course  was  laid  for  the  Middle  Ground  Light, 
nautical  miles  distant.  The  following  is  the  full  record  of  times  OD- 
served  when  the  objects  bore  abeam : 


PatiHed  Throg'8  Nock  at  full  Hpecd 

PaA8t>(l  Execution  Hook  Li^iit  at  full  speed 

PaHfled  Mutiuicock  Buuy  at  full  niieed 

PaAHi'd  Eaton'H  l>fock  Liuht  at  full  Hp«ed  .... 
PasBod  Middle  Grouud  Li^lit  at  full  speed. 


Going  MMt.        OolDf  WMl 


058  04 
10  17  41 
10  06  65 
U  20  05 


m. 

m. 

.  m. 


12  15  02  p.  m. 


A.  m.t. 
3  37  40p.B. 
3  00  08p.a. 

i'brso'p.** 

1  01  38p.B. 


I 


At  12.;jr)  p.  ni.  the  helm  was  i)ut  over  15^  to  return  over  the  » 
course.     After  ])assing  Execution  Rock  on  the  return,  the  belm  was] 
hard  over  and  the  vessel  turned  at  full  speed,  the  complete  circle  bemg 
made  in  7  minutes  and  G  seconds. 

At  '^^  5^"'  p.  m.  the  six  hours  expired  ;  the  vessel,  going  at  full  spe 
was  oil"  Kiker's  Island. 

Tlie  speed  of  the  vessel  over  the  ground,  as  obtained  Irooi  tbe  dis- 
tance by  chart  between  l^xecution  Hock  and  the  Middle  Ground  Light, 
is  15.70  knots  going  east,  and  14.53  going  west,  or-a  mean  speed  of  15.16 
knots  an  hour.  The  record  of  speed  is  given  merely  for  iuformatioDi 
but  is  not  regarded  as  a  satisfactory  measure  of  the  vessel's  i)erfor 
ance  through  the  water,  owing  to  the  unknown  effect  of  the  wind  auu 
tide. 

For  the  lirst  part  of  tliid  eastward  run  the  sea  was  quite  smooth. 
About  12  m.  the  wind  shift e<l  more  to  the  west^  and  on  the  westward 
run  tlie  sea  was  unusually  heavy  for  the  Sound. 

The  ]>erformance  of  the  machinery  is  shown  by  the  following  resoU 
of  the  observations  in  engine  and  boiler  rooms : 


Revolution  per  ininuto 

Boiler  preHsun^ in  ])oundA  per  Hquare  inch. 

Vacuum  in  inche.H  of  mercury 

Temperature  in  enijino-rooni 

Temperature  in  forwanl  lii-e-room 

Temperature  in  after  fire-room 


for  six 
hours. 

7410 

n.5 

SS.1 
71.8    . 
72.»   ^ 
fl8.S    i 

Mnl- 


11 

81 
18 


V«ui  for  six  b«n& 

Indicated  lioritpi-power  developed  in  high-preMnre,  ovlinder •.•••..•• l,OM.fl 

Indicated  horHi'power developed  in  luw-prtiHSure  cylinder 888. I| 

Total povror  developed  l>y  main  enj^ine •• S;€88lSI 

Total  power  developed  by  auxiLiry  onginsoj  i> J^i^nl*  | t85 

Moan  collective  horHe-power developed ••••••....... ]|ll&tt 

Haximumculloctivc  horse-power  developed •'»••... .•....••..  1^811188 
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The  fuel  used  was  the  Welsh  semi- bituminous  coal,  imported  for  the 
G^reely  relief  expedition;  the  number  of  times  that  this  coal  has  been 
trans-shipped  has  reduced  the  greater  part  of  it  to  a  fine  powder,  and 
therefore,  the  Board  is  of  the  opinion  that  with  coal  of  the  same  or  simi- 
lar quality,  but  in  better  condition,  the  results  would  be  improved.  The 
ftre-rooms  were  open  and  the  draft  was  assisted  by  blowers. 

The  contract  requires  in  regard  to  this  trial  that — 

When  the  vessel  is  completed  and  ready  for  delivery,  as  required  by  the  specifioa- 
kioni^  the  same  shall  be  subjected  to  a  trial  trip,  uuder  conditions  prescribed  by 
the  Naval  Advisory  Board,  and  approved  by  the  Secretary  of  the  Navy,  to  test  the 
machinery,  en^fiues,  boilers,  and  appurtenances,  and  shall  bo  accepted  only  on  fnlfiU- 
nient  of  and  subject  to  tlie  conditions  and  agreements  hereinafter  set  forth  : 

(1)  That  tlie  working  of  said  machinery  in  all  its  parts  shall  be  to  the  satisfaction 
of  the  Naval  Advisory  Board. 

(2)  That  the  collective  indicated  horse-power  developed  by  said  engines  under  the 
prescribed  conditions  shall  be  two  thousand  three  hundred  (2,300),  and  maintained 
snccessfully  for  six  (G)  consecutive  hours:  Provided^  That  in  case  of  the  failure  of  the 
developuient  of  this  power  the  vessel  shall  be  accepted  if  it  can  be  shown,  to  the  satis- 
faction of  the  Naval  Advisory  Board  and  the  Secretary  of  the  Navy,  that  this  failure 

due  neither  to  defective  workmanship  nor  materials. 


(10)  If  at  and  upon  the  trial  trip  before  mentioned  the  hull  and  fittings  are  found 
by  the  Naval  Advisory  Board  to  be  strong  and  well  built,  and  in  strict  conformity 
irith  the  contract,  <lrawMngs,  and  specitications,  the  same  shall  be  accepted,  subject, 
bowever,  toa  reserve  of  eight  thousand  dollars  ($8,000)  from  the  n^servations  herein- 
after set  forth. 

The  trial  was  made  as  recommended  by  the  Board  in  its  letter  to 
the  DepHrtraent  of  Utli  September,  1884,  and  approved  by  the  Depart- 
ment m  Its  letter  to  the  Board  of  25th  October. 

The  machinery  in  all  its  parts  worked  smoothly,  continuously,  and 
satisfactorily  throu^^hout  the  trial,  and  the  Board  is  of  the  opinion  that 
the  deficiency  of  182  horses  power  from  mean  of  2,300  required  by  the 
contract  for  six  consecutive  hours  was  not  due  to  defective  workman- 
ship nor  materials,  but  that  with  better  coal  and  a  well  trained  engi- 
neer's force  these  results  will  be  exceeded. 

According  to  the  records  of  the  Board,  the  total  weight  of  the  ma- 
chinery, engines,  i»)ilers,  and  ap|)urtenancesand  spare  jiarts,  completed 
as  required,  including  water  in  surface  condensers  and  boilers,  does  not 
exceed  the  limit  of  430  tons  set  by  tlie  contract.  The  Board  finds  that 
the  hull  and  fittings  are  strong  and  well  built,  and  in  strict  conformity 
with  the  contract,  drawings,  and  specifications,  and  that  the  vessel  will 
be  completed  in  all  res|)ects  as  recjuired  by  the  contract  on  the  18th 
instant, except  the  followingminor  items,  namely:  adjusting  the  Hotch- 
kifw  gun  centers  and  fitting  the  sideboards  for  dishes,  which  can  only 
be  completed  after  the  vessel  is  at  the  navy-yard. 

The  Board  therefore  recommen<ls  that  the  Dolphin  be  accepted,  sub- 
ject to  the  provisions  ot  the  ninth  and  tenth  clauses  of  the  contract, 
and  orders  issued  to  the  contractor  for  her  delivery  to  the  commandant 
of  the  New  York  navy  yard,  as  already  agreed  upon,  on  the  18th  in- 
stant. 

The  Board  will  forward  approved  bills  for  the  final  payments  in  ac- 
cordance with  the  nienioraudum  submitted  to  tht^  Department,  being  in 
amoant  the  tenth  payment  on  the  contract  and  the  amounts  due  for 
changes  and  additions  as  approved  by  the  Department,  less  the  reser- 
vation of  $8,000  to  be  withheld  under  the  tenth  qlause  of  the  contract, 
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and  the  amonnts  due  the  Government  on  approved  changes  in  the 
inal  p]an8. 

Very  respectfully, 

B.  SIMPSON, 
Rear-Admiralj  U.  8.  JT.,  President  of  the  Board, 

HENEY  STEERS, 

Kaval  Arckitixt 
ALEX.  HENDERSON, 

Chief  Engineer  J  U,&S. 
J.  A.  HOWELL, 

Captain.  V.  8.  S. 
F.  M.  BARBER, 
Lieulenant' Commander  J  U^S^S- 
F.  L.  FERNALD, 
STaval  Constructor^  U.  &  X 
Hon,  W.  C.  Whitney, 

Secretary  of  the  Navy. 


The  Naval  Advisory  Board  to  the  Secretary  of  the  Navy, 

instructions  for  fitting  out  the  dolphin. 

Naval  Advisory  Board,  Navy  Department, 

Washington  City^  March  17, 18S& 

Sir  :  The  Board  respectfully  suggests  that  instructions  shoald  be  is- 
sued to  the  comniaiidant  of  the  New  York  navy-yard  directing 
in  fitting  out  the  Dolphin  a  careful,  complete  record  shall  be  kepbiK 
the  weight  of  every  article  i)laced  on  board  or  removed  from  the  vessel 
up  to  the  time  that  she  is  reported  ready  for  final  trial,  when  it  should 
be  properly  prepared  and  classified  and  forwarded  to  this  Board. 
Very  respectfully, 

E.  SIMPSON, 
Rear-Admiral^  U.  8.  N.j  President  of  the  Sioard. 

Hon.  W.  0.  Whitney, 

Secretary  of  the  Navy. 


John  Roach  to  the  Secretary  of  the  Navy. 

Morgan  Iron  Works, 
New  Tork,  March  19, 1885. 

Sir:  I  beg  to  inform  you  that  the  U.  S.  S.  Dolphin  has  been  com- 
pleted in  all  respe(its  in  accordance  with  the  specifications,  and  oertifl- 
cates  from  the  inspectors  of  hull  and  machinery  have  been  forwarded 
to  the  Naval  Advisory  Board  to  this  effect. 

I  am  now  prepared  to  deliver  the  vessel  to  navy-yard,  in  accordance 
with  the  terms  of  my  contract  with  the  Department. 

Will  you  please  give  instructions  to  the  commandant  of  the  yard 
directing  him  to  receive  the  vessel  f 
Yours,  re8i)ect  fully, 

ACH. 

Hon.  W.  C  Whitney, 

Svcretarif  of  the  Navy^  Wai 
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The  Secretary  of  the  Navy  to  John  Roach, 

Navy  Department, 
Washington^  March  20, 1885. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
March  19,  informing  me  that  the  U.  S.  S.  Dolphin  has  been  completed 
in  all  respects  in  accordance  witli  the  specifications,  and  certificates  from 
tlie  inspectors  of  hull  and  machinery  have  been  forwarded  to  the  Naval  . 
Advisory  Board,  to  this  eft'ect,  and  that  3'ou  are  prepared  now  to  deliver 
the  vessel  in  acc^ordance  with  the  contract,  and  request  me  to  give  iu- 
Btractions  to  the  commandant  of  the  yard  directing  him  to  receive  the 
vessel. 

I  have  looked  over  the  papers  presented  by  the  Advisory  Board,  and 
find  that  the  vessel  did  not  u])on  her  trial  trip  recently  show  2,300  col- 
lective indicated  horse-powerdeveloped  by  her  engines,  and  maintained 
successively' for  six  consecutive  hours,  as  contemplated  by  the  contract 
It  is,  however,  j)rovided  in  the  contract  that,  notwithstanding  this  fail- 
ure, the  vessel  shall  be  accepted  "  if  it  can  be  shown,  to  the  satisfaction 
of  the  Naval  Advisory  Board,  and  fehe  Secretary  of  the  Navy,  that  this 
failure  was  due  neither  to  defective  workmanship  nor  materials." 

The  Board  has  ex|)ressed  its  opinion  that  the  deficiency  of  182  indi- 
cated horse-power  required  was  not  due  to  defective  workmanship  nor 
materials  ;  but  that  with  better  coal  and  a  well-trained  engineers'  force 
this  result  would  be  exceeded. 

I  would  suggest  that  another  trial  be  had,  under  such  conditions  as 
shall  be  prescribed  by  the  Department,  for  the  purpose  of  demonstrat- 
ing that  this  supiK)sition  is  correct.  In  this  and  other  regards,  I  am 
now  looking  somewhat  into  the  matter  before  exercising  so  grave  a 
TespoDsibility  as  accepting  the  vessel. 

I  desire  a  statement  from  you  of  the  full  amount  of  your  claim  upon 
the  Dolphin  np  to  date. 

Very  res j)ect fully,  yours, 

W.  0.  WHITNEY, 
Secretary  of  the  Navy. 

John  Boagh, 

New  York  City. 


The  Secretary  of  the  Navy  to  the  Naval  Advisory  Board. 

April  7, 1886. 

Sir:  After  examining  the  contract  and  laws  relating  to  the  construe* 
tion  of  the  Dolphin,  I  am  of  opinion  that  the  act  performed  by  me  in 
passing  upon  the  final  payment  and  plans  is  not  a  formal  act,  but  one 
with  reference  to  which  I  seem  to  have  responsibility. 

I  have  neither  the  time  nor  the  expert  knowledge  with  which  to  pos- 
sess myself  of  the  necessary  information  upon  which  to  base  a  judgment, 
and  while  if  I  had  been  present  in  the  Department  during  the  construc- 
tion of  the  vessel  1  should  doubtless  be  possessed  of  a  matured  opinion 
and  judgment  upon  the  subject,  under  the  present  circumstances  that  is 
qnite  impossible. 

In  view  of  the  fact  that  my  formal  act  is  required  in  addition  to  the 
actof  the  Advisory  Board,  it  is  quite  evident  it  was  n>»t  intended  that  I 
sboold  rely  solely  upon  the  action  of  the  Advisory  Board  in  this  matter; 
otherwise,  the  action  of  the  Secretary  would  not  be  require<l.     I  have. 
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conseqnently,  decided  to  designate  three  persons,  who  have  not  been 
connected  with  the  construction,  for  the  purpose  of  assisting  me  in  the 
discharg:e  of  the  duty  which,  without  such  aid,  it  is  quite  impossible  for 
nie  to  perform. 

I  desire  to  notify  your  Board  of  my  action,  that  it  may  not  be  con- 
strued to  «arise  irom  any  intention  to  reflect  upon  the  correctness  of  the 
conchision  to  which  the  Advisory  Board  has  come. 
Very  respectfully,  yours, 

W.  C.  WHITNEY, 

Secretary  of  the  Nary, 
Rear- Admiral  Edward  Simpson,  U.  S.  N., 

President  Naval  Advisory  Board. 


The  Secretary  of  the  Navy  to  John  Roach. 

Navy  Department, 

Washington,  April  7, 1885. 

Sir:  I  have  your  letter  of  Ajnil  4,  stating  that  '^the  insurance  of 
$285,000  on  the  Dol|)liiii  expires  on  the  0th  instant,  and  cannot  he  re- 
newed for  less  than  thirty  ilays,  as  the  companies  will  not  issue  poUcies 
for  a  shorter  j)eriod.  Do  you  desire  me  to  renew  it?"  i  n  answer  to  wLich 
I  would  say  that  I  have  no  reciuest  to  make  with  reference  to  it  t-xcept 
that  until  the  steamshij)  is  accepted  the  contract  provides  that  you  shall 
keep  her  insured,  which  would  seem  to  determine  the  matter. 

1  have  no  answer  irom  you  to  my  communication  of  Mjirch  20,  in  which 
1  suggest  that  another  trial  trip  of  th(i  Dolphin  be  hekl  for  the  purpose 
of  assisting  in  the  determination  of  certain  matters  therein  referred  to. 
Very  respectfully,  yours, 

W.  C.  WHITNEY, 
Secretary  of  the  Navy, 
John  Koacji,  Ksij., 

Morgan  Iron   Works^  Xrfc  York, 


fnsfrnrfifnts  of  the  Secretary  of  the  Nary  to  the  Examining  Board. 

Navy  Department, 

Washington^  April  7,  188*). 

The  strani.ship  Dolphin,  hiiilt  under  <-ontract  between  the  Navy  Dv 
])arlmenl  :ind  Mr.  John  Ivoach,  is  presented  for  acceptance  and  tiiial 
payment  ninler  her  eoiit r:iet. 

V{)V  the  ])Mi  p().-<'  ol"  inloiiiiing  myself  as  far  as  possible  of  the  facts 
iKM'essaiy  to  the  deteiininiition  of  the  matter  involved  in  her  acceptance 
r  hereby  desi^iimte  ('apt.  < Jeor^^c  K.  I>elknap  and  Comn)ander  KohleV 
D.  Evans  to  act  witli  Mr.  Herman  AVinter,  of  New  York,  as  a  Boanl  of 
l^xamination  to  investii^nte  and  i-eport  to  me — 

1.  Whether  slie  ha^  !)een  constructed  in  ae(!ordance  with  theterinsof 
the  contract. 

2.  In  \'ie\\  of  ilie  necessaiy  limitations  upon  any  investigation  of  a 
completed  shij)  to  repoit  sj)ecitically  what  matters  they  are  able  to  de- 
termine and  how  they  determine  them. 
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1  matters  are  impossible  of  determination  except  as  the  work 

Iff  on. 
^ne  B       {  will  be  furnished  such  assistance,  expert  or  otherwise,  as 
1  sire,  and  has  no  responsibility  for  the  success  or  failure  of 

J  ii  accepted  by  me. 

W.  C.  WHITNEY, 
Secretary  of  the  Navy. 


Navy  Department, 

Washington,  April  30,  1885. 

SiB:  lu  addition  to  the  instructions  heretofore  given  yon  with  re- 

[  to  the  examination  of  the  Dolphin,  your  Boanl  will  please  re- 

i  to  me  any  defects  which  may  attract  your  attention  or  which  you 

iy  discover  in  the  present  condition  of  the  boat,  whether  due  to  her 

;n  or  plan,  or  to  the  execution  thereof,  specifying  in  detail  her  de- 

»,  if  any,  so  as  to  convey  intelligible  information  as  to  the  cause  in 

h  case. 

Very  respectfully, 

W.  O.  WHITNEY, 
Secretary  of  the  Navy. 
Oapt  Oeorge  E.  Belknap,  U.  S.  N., 

President  Board,  c6rc.,  New  York  City, 


John  Roach  to  the  Secretary  of  the  Navy. 

M  GROAN  Iron  Works, 

yew  York,  April  16,  1885. 

Sir:  I  urn  in  receipt  of  your  letter  of  15th  inst.,  informing  me  of  the 
•pointment  of  a  Board  to  make  examination  of  the  Dolphin,  and  beg 
Siiy  that  I  will,  on  their  application,  furnish  them  with  every  facility 
o]»portunity  in  my  power  for  such  examination  as  they  may  desire. 
AltlKuifjh  it  is  customary  to  furnish  the  builders  of  vessels  with  a 
py  of  tlie  final  reports  made  relating  to  construction  and  performance, 
have  as  yet  received  no  eoi)y  of  the  report  of  the  Naval  Advisory 
(I  in  this  case,  nor  have  1  any  information  regarding  it  except  what 
oave  seen  in  the  newspapers. 

Will  you  please  furnish  nie  with  a  copy  of  the  same? 
Ycmrs,  respe(;tfullv, 

JOHN  ROACH. 
Hon.  W.  C.  Whitney, 

Secretarif  of  the  Xavi/,  Washimftorij  D.  C. 


John  Roach  to  the  Secretary  of  the  Navy. 

Morgan  Iron  Works, 
Neir  York,  April  30,  1885. 

"•^H:  1  ho|)e(l  to  have  had  an  opportunity  of  seeing:  you  while  in  New 

.  but  failed  in  my  effort  to  do  so.     1  wished  to  express  my  desire 

)nn  in  every  detail  with  the  conditions  of  my  contract  for  the 
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Dolphin  and  the  cruisers  and  to  comply  with  anj' reasonable  Bag^estioD 
or  wish  you  might  make,  even  it  not  explicitly  specified  in  the  contract. 
I  also  asked  my  friend,  Mr.  Yanderpoel,  to  see  you  and  look  over  tbt 
Dolphin  contract,  thinking  that  together  you  might  more  easily  c 
to  some  definite  understanding  as  to  how  I  could  comply  with  .voor 
wishes.  I  have  been,  since  the  trial  on  the  10th  of  March,  at  tbeei- 
pense  of  wharfage,  insurance,  and  ship-keepers,  but  have  no  info  | 
tion  from  you  or  the  Advisory  Board  as  to  what,  if  anything  furiDtr, 
is  required  of  me. 

Will  it  be  convenient  for  you  to  soe  me  on  this  subject  and  the  otber 
contracts,  if  I  come  to  Washington  in  the  next  few  daynf 
Yours,  very  respect  full  v, 

JOHN  KOACH. 

Hon.  W.  C.  Whitney, 

Secretary  of  the  Navy^  Washington^  D.  0. 


The  Secretary  of  the  Navy  to  John  Roach, 

May  2, 1885. 

Sir:  1  have  .vour  letter  of  April  30,  in  which  yon  state  that  yoa  had 
hoped  to  have  seen  me  in  New  York  recently;  that  yoa  wished  to  ex 
press  your  desire  to  conform  in  every  detail  with  the  couditions  of  y 
contract  for  the  Dolphin  and  tlie  cruisers,  and  to  comply  with  auy  R» 
sonable  suggestion  or  wish  1  might  make,  even  if  not  explicitly  sp 
fled  in  the  contract.    The  letter  also  states  that  you  have  asked  y 
friend,  Mr.  Vanderpoel,  to  see  me  and  look  over  the  Dolphin  C4    t 
thinking  that  together  we  might  more  easily  come  to  some  a  \ 

ing  as  to  how  you  could  comply  with  my  wishes.    You  state  tuat  }w. 
have  been,  since  the  trial  on  the  10th  of  March,  at  the  expense  of  wl 
age,  insurance,  and  ship  keepers,  but  have  no  information  ftom       w 
from  the  Advisory  Board  as  to  what,  if  anything  ftarther,  is  reqaireu  ol 
you.    You  ask  whether  it  would  be  convenient  forme  to  see  yoa  on 
subject  and  the  other  contracts  if  you  come  to  Washington  in  the  i 
few  days. 

1  will  see  you  at  any  time  that  you  make  it  convenient  to  come.  I 
am  somewhat  surprised  at  the  statement  contained  iathis  letter  wh 
you  say  that  ^' since  the  trial  on  the  10th  of  March  yon  have  no  info 
tion  from  me  or  from  the  Advisory  Board  as  to  what^  if  anything 
ther,  is  required  of  you.''    On  the  20th  of  March  I  received  a'letter  (r 
you  dated  the  19th,  informing  me  of  the  result  of  the  trial  trip  of 
Dolphin,  and  requesting  me  to  give  instructions  to  the  commandant  u 
the  navy -yard  at  New  York  to  receive  the  vessel,  stating  that  she 
been  completed  in  accordance  with  the  contract  and  was  ready  forae 
livery.    On  that  same  day  I  addressed  you  a  letter,  calling  attention  to 
the  fact  that  in  one  respect,  specitically  mentioned,  her  performan 
upon  the  trial  did  not  exhibit  the  result  called  for  by  the  contract,  u 
which  case  the  contract  provided  that  she  should  be  accepted  notvitk- 
standing  this  defect  'Mf  it  can  be  shown  to  the  satisfaction  of  the      ^ 
Advisory  lioard  and  the  Secretary  of  the  Navy  that  this  failure 
due  nt  itlier  to  defective  workmanship  nor  materials."    In  that  c         e- 
tion  I  said: 

I  would  sii«rir(>Ht  tliiit  aiiotlicr  tritil  be  had,  undur  Huch  ooDditions  ••  ahall  be 

iK^ribcd  by  th«'  Departnieiit. 
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1  also  stated  in  the  letter: 

lu  this  and  other  regards  I  aiu  uow  lookiDg  somewhat  into  the  matter  before  ex* 
rcising  so  grave  a  responsibility  as  accepting  the  vessel. 

Up  to  the  present  time  I  have  received  no  answer  from  you  to  the 
portion  of  that  letter  which  suggests  that  another  trial  be  held  for  my 
ivisement.     On  the  Tlh  of  April  I  called  your  attention  to  this  omission 
>D  your  part  in  a  letter  as  follows  : 

I  have  no  answer  from  ynu  to  my  communication  of  March  20,  in  which  I  suggest 
liar  another  trial  trip  of  the  Dolphin  be  held  for  the  purpose  of  assisting  in  the  de- 
erinination  of  certain  mattei*s  therein  referred  to. 

The  contract  provides  ''that  it  shall  not,  under  any  circumstances, 
L>e  obligatory  upon  the  party  of  the  second  part  to  accept  the  vessel  or 
any  part  thereof  to  be  constructed  under  this  contract  unless  the  same 
shall  have  been  completed  in  strict  conformity  with  this  contract,  under 
the  supervision  of  the  Kavai  Advisory  Board,  and  in  accordance  with 
the  provisions  of  the  act  of  August  5,  1882,  as  modified  by  the  act  of 
March  3,  1883,  hereinbefore  referred  to,  and  that  this  qualification  shall 
be  deemed  ant!  taken  as  applicable  and  applying  to  each  and  every 
clause,  covenant,  and  condition,  express  or  implied,  in  this  contract 
contained." 
A  similar  provision  is  found  in  the  statute  which  authorized  the  con- 
ruction  of  the  boat.     It  was  plainly  my  duty  to  take  such  steps  as 
*m  to  me  proper  to  ascertain  whether  the  boat  had  been  constructed 
strict  conformity  with  the  contract.    To  aid  me  in  determining  these 
t«,  I  designated  three  persons  of  eminent  fitness  for  the  purpose  of 
cv    tucting  an  inquiry,  which  1  personally  had  not  the  time  nor  the  ex> 
knowledge  to  make ;  and  on  the  24th  of  April,  as  I  am  informed, 
b    y  addressed  you  a  communication  requesting  you  to  prepare  the 
Ln     >hiu  for  a  trial  trip  at  sea  at  as  early  a  date  as  possible. 
1  request  an  answer  to  these  eomninuications. 
Very  respectfully, 

W.  C.  WHITNEY, 
Secretary  of  the  Navy. 

John  Boagh,  Esq., 

Morgan  Iron  Worksj  New  York. 


A,  J,  Vanderpoel  to  the  Secretary  of  the  Navy. 

New  Yobk,  May  5,  1885. 

Dear  Sib  :  I  have  given  to  Mr.  Roach  the  substance  of  our  inter* 
riew  on  Saturday  last.     I  called  his  attention  to  the  point  that  he  had 
Dot  replied  to  your  letter.     He  said  that  he  did  not  understand  from 
the  letter  that  it  called  for  a  rei)ly  except  as  to  his  claim,  which  I  under- 
ood  him  to  say  was  already  in  your  office,  and  would  be  found  there 
i»y  reference  to  the  papers ;  that  he  understood  from  your  letter  that 
yon  were  to  determine  and  advise  him,  after  looking  into  the  matter 
farther,  whether  a  further  trial  would  be  required.    In  the  next  to  the 
ragraph  of  your  letter  you  say,  "I  would  suggest  that  another 
m1       had,  under  such  conditions  as  shall  be  prescribed  by  the  De- 
nt, for  the  purpose  of  demonstrating  that  this  supposition  was 
«i        In  this  and  other  regards  I  am  now  looking  somewhat  into 
before  exercising  so  grave  a  responsibility  as  accepting  the 
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vessel,"  and  Mr.  Boaoh  sdpposed  that'  lie  would  hear  fdrther  from  yoi 
in  regard  to  it. 

Mr.  Roaeli  Las  no  recollection  of  having  received  your  aeoond  lettei 
It  was  not  brought  to  bis  attention  at  his  office. 

Mr.  Roach  himself  will  be  in  Washington  in  a  day  or  two  to  coufei 
with  yon. 

Very  respectfully,  yours, 

A.  J.  VANDEEPOBL. 
Hon.  William  O.  Whitney, 

Secretary  of  the  Navy. 


The  Secretary  of  the  JSfavy  to  John  Boaoh. 

Navy  Depabtbtbnt, 

Washin^ton^  May  22,  1885. 

Sir  :  You  will,  I  think,  recognize  that  the  performances  of  the  Dol- 
phin thus  far  impose  upon  ine  the  duty  of  exercising  an  anasual  degree 
of  caution  in  dealing  with  her.  What  would  have  been  reasonable  pro- 
dence  in  me  some  weeks  since  would  not  be  so  now.  It  is  quite  possi- 
ble that  the  ditticulties  encountered  in  making  her  go  through  a  trial 
trip  may  have  been  due  to  accident  and  temporary  causes;  batyoa 
would  not  now  expect  her  to  be  accepted  without  your  having  an  op- 
portunity to  demonstrate  beyond  all  question  the  high  character  of  her 
work,  i  understood  you  to  assent  to  this  proposition  in  our  conversa- 
tion yest(^rday,  and  while  I  do  not  understand  you  now  to  claim  for  her 
the  si)eed  nor  the  horse-power  contemplated,  you  do  insist  that  ^o  £tf 
as  your  part  is  concerned,  that  the  plans  have  been  properly  executed. 

I  have  given  orders,  in  accordance  with  our  arrangement  yesterday, 
for  a  further  trial  to  be  held,  under  similar  conditions  as  the  last,  on 
Thursday,  the  28th  instant.  In  addition  to  this,  I  must  ask  that  she  be 
put  to  a  similar  run  at  sea  upon  such  day  as  you  may  name.  I  do  not 
insist  u])on  her  full  horse  power  or  fifteen  knots  speed  upon  this  latter 
trial,  if  deemed  by  you  too  trying  upon  her  new  machinery.  A  speed 
of  twelve  knots  will  answer  the  conditions  under  which  I  wish  to  place 
her.  81ie  should  be,  loaded  to  something  near  her  lines  |  and  the  ex- 
pense of  this  latter  trial  will  be  borne  by  the  Government  in  case  she  is 
accepted. 

Very  respectfully, 

WILLIAM  C.  WHITNEY, 

Secretary  of  the  Navy. 

John  Koacii,  Esq.,  ^Morgan  Iron  WorJcs^  New  York. 


John  Roach  to  the  Secretary  of  the  Navy, 

MoEGAN  Iron  Works, 

New  Yorky  May  25, 1885. 

Sir  :  Your  letter  of  the  21-M  instant,  relating  to  trial  trips  of  the  Dol- 
phin, is  duly  re(*eiye(l. 

Although  I  consider — and  it  ai)peara  very  plain  under  the  terms  ol 
the  contraet — that  my  liability  ceased  and  all  conditions  required  of  iD< 
were  complied  with  on  the  termination  of  the  trial  of  March  10,  sti^ 
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am  very  willing,  as  I  have  previously  stated  to  you,  to  do  all  in  my 

ower  to  satisfy  you  as  to  the  efficiency  of  the  ship  so  far  as  I  am  re- 

isible  under  my  contract.    For  this  purpose  the  trial  on  Long  Island 

and  will  be  made  on  the  28th  instant,  as  you  direct,  and  the  other  at 

s  early  a  day  thereafter  as  practicable. 

Yours,  respectfully, 

JOHN  ROACH. 
Hon.  W.  C.  Whitney, 

Secretary  of  the  Navy,  Wa^hingiony  D.  C, 


John  Roach  to  the  Secretary  of  the  Navy. 

Morgan  Iron  Works, 

New  Torky  June  8, 1885. 

8iB :  I  have  your  telegram  of  this  date,  regarding  insurance  and  dock- 
ing of  Dolphin.  I  could  not  obtain  insurance  for  the  necessary  amount 
ii  this  country,  covering  all  the  risks  of  a  trip  at  sea,  and  ordered  it  by 
eable  from  Liverpool,  receiving  cable  reply  that  it  had  been  effected, 
[will forward  you  tomorrow  certificates  of  the  agents  here  to  that 

t.    The  companies  are  aware  that  she  has  been  aground. 

1  can  arrange  to  dock  the  vessel  on  Wednesday,  the  10th  instant,  or 

trial  can  be  made  on  Thursday,  11th  instant,  and  the  vessel  docked 

ler  return.    I  have  no  instruction  as  to  the  desired  weight  to  be  put 

ler,  which  Captain  Belknap  said  would  probably  be  sent  me,  and 

mich  I  could  be  preparing.    I  cannot  see  where  I  have  neglected  at- 

ion  to  these  matters,  as,  from  my  last  conversation  with  Oaptain 

Knap,  on  May  29,  I  understood  that  I  was  to  receive  a  message  from 

lui  when  he  could  examine  the  vessel,  and  expected  that  this  and  the 

•ip  would  have  occurred  last  week,  he  suggesting  Thursday  as  a  con- 

enient  day,  and  wo  were  ready  at  that  time. 

I  have  been  waiting  for  some  days  for  authority  to  dock  the  Atlanta, 

>  put  in  shaft  and  propeller,  having  been  advised  by  the  Naval  Ad- 

isory  Board  on  the  1st  instant  that  they  had  recommended  that  this 

s  done  in  order  to  i)aiiit  bottom  at  same  time.    The  work  on  this  vessel 

)eing  delayed  in  consequence. 

Yours,  respectfully, 

JOHN  EOACH. 
Hon.  W.  0.  Whitney, 

Secretary  of  the  Navy,  WashingtoUj  D.  C 


Report  of  the  Examining  Board  on  the  trial  and  construction  of  the  Dol- 
phin, 

New  York,  N.  Y.,  June  15, 1885. 

Sir:  I  have  the  honor  to  forward  by  the  hands  of  Commander  B.  D. 

ins,  U.  S.  N.,  the  report  of  the  Board  of  Examination  in  the  matter 

H  the  examination  of  the  steam  dispatch  boat  Dolphin,  made  in  con- 

tarmity  with  the  Department's  order  of  the  7th  April,  188i5,  and  its  sup- 

Jbmentary  instructions  of  April  30,  1885. 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Commodore,  0,  8.  N',,  President  of  Board. 
Hon.  W.  C.  Whitney, 

Secretary  of  the  Navy,  Washington,  D.  C. 
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New  York,  K  Y.,  June  15, 1885. 

Sir  :  The  Board  of  Examination  constitated  by  the  Department^ 
order  of  the  7tb  April,  1885,  a  copy  of  which  is  herewith  appended 
marked  A,  to  investigate  and  make  report  as  to  the  coDStmction  of  the 
steam  dispatch  boat  Dolphin,  built  under  contract  between  the  Na?T 
Department  and  Mr.  John  Koach,  has  the  honor  to  submit  the  follow 
report  and  addenda ;  and  the  Board  understands  that  by  the  on^en 
issued  to  it  the  report  is  to  cover  the  following  points: 

(1.)  ilas  the  Dolphin  been  constructed  in  accordance  with  the  terms 
of  the  (contract  between  Mr.  John  Roach  and  the  Goverumeutt 

(2.)  What  defects,  if  any,  whether  of  plan  or  execntiou,  are  apparent 
in  the  Dolphin  from  such  examination  as  can  now  be  made  in  her  pres- 
ent completed  state. 

(3.)  What  inatters  can  be  determined  and  what  matters  are  incapable 
of  determination  in  a  completed  ship. 

The  difUculties  attending  the  examination  of  a  completed  ship  are 
many  and  manifc^st.  Whether  the  structure  conforms  to  the  plans  can- 
not in  the  main  be  ascertained  after  the  ship  is  closed  up.  The  char- 
acter ot  the  workmanship  is  to  a  large  extent  also  concealed,  and  tbe 
quality  of  the  steel,  iron,  and  other  materials  used  in  the  construction  of 
the  ship,  her  engines,  machinery,  and  fixtures  is  impossible  of  ascertain- 
ment. 

To  examine  the  Dolphin  so  as  to  fully  answerthe  above iuqniries  and 
to  locate  aiunirately  the  causes  of  the  weakness  observed  in  her  woald 
necessitate  the  expenditure  of  a  very  large  sum  of  money  in  taking  ont 
the  machinery  and  ()]tening  up  of  the  ship.  Wherefore  such  examina- 
tion as  this  ]>()ard  has  felt  authorized  to  make  can  only  develop  such 
defects  as  en n  not  be  concealed. 

The  D(>li)hin  is  intende<l  for  a  dispatch  boat.  She  has,  and  was  in- 
tended to  have,  verj'  little  offensive  power.  Reliable  speed  is  therefore 
her  first  and  greati^st  requisit't^.  for  usefulness.  She  must  be  able  to  pos- 
sess this  quality  in  ail  weather  and  under  all  conditions  at  sea. 

The  law  authorizing  the  construction  of  the  Dolphin  provided  for  a 
^^  sea  speed"  of  15  knots  per  hour.  A  dispatch  boat  not  having  the 
ability  to  make  that  speed  continuously  in  such  weather  as  she  maj 
reasonably  be  called  upon  to  encounter,  would  at  this  day  not  answer 
the  purposes  of  the  service. 

That  a  boat  of  her  size  should  possess  this  requisite  speed  it  is  abso- 
lutely iiulis])ensable  that  she  should  have  great  strength  and  stiffness. 
That  the  Dolphin  has  not  the  requisite  strength  and  stiffness  to  enable 
her  to  make  the  speed  required  under  the  conditions  she  must  bo  pre- 
pared to  meet,  admits  of  no  doubt,  in  the  opinion  of  the  Board. 

The  Boai'd  witnessed  her  ])erformaiice  on  the  smooth  waters  of  Long 
Island  Sound  on  three  occasions.  The  conditions  were  most  favorable, 
but  the  s])eed  attained,  making  proper  allowance  for  tidal  influences, 
was  not  in  excess  of  15  knots  per  hour,  a  result  very  far  from  promising 
a  like  s])eod  on  the  sea  under  the  conditions  she  must  always  be  ready 
to  meet  in  actual  service;  for  in  order  that  a  vessel  should  keep  up  a 
sea  speed  of  15  knots  per  hour  she  should  be  able  to  make  fh)m  17  to 
17^  ))er  knots  i)er  hour  in  smooth  inland  waters  like  the  Sound. 

On  the  occasions  referre<l  to  the  vibration  of  the  Dolphin  when  sub- 
jected to  only  that  duty  and  test  was  very  perceptible,  and  of  a  character 
to  demonstrate  inadequate  strength  and  stiffness.  Under  such  circum- 
stances the  fioors  of  the  engine-room  were  observed  to  spring  aeverely. 
And  this,  let  it  be  noted,  occurred  when  shewasanlijeotedto  much  I 


REPORT  OF. THE  SECRETARY  OF  THE  NAVY.       303 

ere  dnt^  tban  she  must  be  expected  to  encounter  when  actually  en- 

^  in  the  service  for  which  she  was  intended. 

Laese  facts,  so  obvious  to  the  Board,  needed  no  corroboration,  but 

Toboration  was  furnished  on  the  second  of  the  unsuccessful  trial  trips 

ed  by  the  Board.    On  that  occasion  her  after  crank-pin  became 

cer  a  short  run — even  before  the  actual  trial  had  begun.    This  pin 

given  no  trouble  on  the  previous  trial,  and  the  Board  was  informed 

the  contractor  and  his  men  that  it  had  never  before  given  any 

lie.    The  only  reason  apparent  for  the  trouble  on  this  occasion,  and 

i    B  to  which  it  was  doubtless  due,  is  to  be  found  in  the  following 

:s:  On  the  previous  unsucc*,essful  trial  about  40  tons  of  pig-iron  had 

1  put  in  the  forward  part  of  the  ship  to  trim  her.    Five  tons  more 

ere      ied  on  this  occasion,  and  of  course  some  portion  of  the  coal  had 

consumed  from  her  bunkers.    Even  these  slight  changes  in  the 

nation  of  weights  were  seemingly  sufficient  to  alter  her  shape  so  as  to 

this  after  crank-pin  to  heat  almost  at  once, 
wnerefore  the  question  arises,  is  this  structural  weakness  due  to  a 
It  of  plan  or  execution,  or  does  it  proceed  from  both  t 
injustice  to  the  contractor  it  is  proper  to  state  that  the  plans  exhib- 
to  the  Board  and  those  furnished  the  contractor  are  very  meagre^ 
oy  no  means  provide  for  a  vessel  of  adequate  strength  for  the  uses 
vrhich  the  Dolphin  was  intended. 

v^hile  it  is  clear  that  the  plans  are  at  fault,  and  if  carried  out  in  the 
manner  would  not  produce  a  vessel  of  sufficient  strength,  yet  it 
IS  to  the  Board  that  the  Dolphin  exhibits  a  degree  of  weakness  in 
less  of  what  can  i)roi>erly  be  entirely  attributed  to  the  defective  plans, 
lerefore  the  Board  is  of  the  opinion  that  the  execution  must  be  faulty 
his  reganl,  but  it  is  impossible  to  state  with  exactness  the  degree  of 
le  that  might  i>roi)erly  attach  to  the  contractor  in  this  precise  re- 
ject without  taking  out  the  machinery  and  opening  up  the  ship — a 
ork,  as  previously  stated,  involving  a  large  expenditure  of  money. 
The  contract,  amon<]^  other  things,  provides  that  "  provision  be  made 
closing  the  lire-room  hatches  and  other  openings  sufficiently  tight  to 
intain  an  air  i)ressure  equivalent  to  a  head  of  water  of  1  inch  in  the 
:e-ro<)m,"  and  that  the  ship's  engines  shall  in  a  trial  trip  of  six  hours 

cate  2,300  mean  horse  power. 

n  ith  regard  to  the  tirst  stipulation,  no  attention  seems  to  have  been 

ven  for  its  proper  observance,  the  contractor  alleging  that  such  press- 

«  had  been  obtained  on  the  first  trial,  witnessed  by  the  Advisory 

nl,  by  using  tarpaulins  to  cover  the  hatches,  but  owing  to  changes 

ade  l)y  the  Board,  witli  regard  to  the  blowers,  he  could  not  now  get 

pressure.     It  is  only  too  evident  that  such  an  alleged  contrivance 

but  a  makeshil't  at  best,  and  could  be  of  no  practical  value. 

nr ith  regard  to  the  stipulation  as  to  horsepower,  two  unsuccessful 

opts  to  run  the  Dolphin   in  Long  island  Sound  for  a  period  of  six 

irs  were  witnessed  by  this  Board.     On  the  third  trial  the  Dolphin 

*/eeded  in  running  the  recjuired  six  hours,  and  she  subsequently  made 

wurth  trial  at  sea  from  Sandy  Hook  to  Barnegat  Light  and  loaded  to 

Br  sea  displacement.    The  trip  at  sea,  however,  gave  no  test  of  her  sea- 

f:  (jualities,  as  the  water  was  as  smooth  as  had  been  previously 

id  in  the  Sound. 

uu  the  first  unsuccessful  trip  for  the  period  she  was  running  on  the 

her  eiigines  indicated  a  mean  collective  horse-power  of  2,088.     On 

tecond  occasion  her  after  crank-pin  became  heated,  as  previously 

d,  before  the  actual  trial  began.     On  the  third  occasion  her  engines 

ftted  for  the  period  of  six  hours  a  mean  collective  horse-power  of 
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2,253;  and  on  the  fonrtli  trial,  the  boilers  making  steam  under  natant 
draft  alone,  the  horsepower  developed  by  engines  and  pumps  was  1,648. 

On  all  thoHe  occasions  great  efforts  were  made  by  the  contractor  aud 
his  men  to  show  the  utmost  power  which  could  be  developed.  Her  ooil 
was  of  a  superior  qnnlity,  her  engine  and  fire  rooms  in  charge  of  regnlir 
en^in^^ors,  and  streams  of  water  were  kept  playing  ou  the  joomalstt 
prevent  heating;  in  short,  her  conditions  in  all  respects  were  morefr 
vorable  than  those  she  can  be  expected  to  have  when  in  service,  es|»> 
cially  when  called  upon  to  run  day  after  day  under  the  varying  pbaM 
of  wind,  sea,  and  w  eather  ou  the  open  ocean — ^the  only  test  of  real  vsloe 
in  determining  the  qualities  of  a  sea  goiug  vessel. 

With  regard  to  the  general  workmanship  found  on  board  theDol] 
the  Board  is  of  the  opinion  that  it  does  not  conform  to  the  terms  ot 
contract  and  specifications  in  many  particulars,  as  will  be  seen  by 
erence  to  the  a]>])endix  marked  1,  annexed  to  this  report,  giving 
detail  the  proceedings  and  findings  of  the  Board. 

Since  the  Board  began  its  detailed  examination,  the  results  of  which 
are  enibodied  in  this  report  and  its  addenda,  the  contractor  has  been  it 
work  upon  the  vessel  from  time  to  time  in  remedying  detects  discovered 
by  the  Board,  and  the  Dolphin  is  now  in  much  better  condition  and 
a])pearanee  than  when  the  Board  first  saw  her,  and  in  some  important 
regards  she  is  substantially  improved. 

For  instance,  she  has  been  stiffened  forward  in  the  fore  peak  a 
the  hawse  ))ipes  by  a  vertical  plate  brace,  a  point  where  s}>eci  ai- 

ness  was  observed;  in  the  after  trafisom.  where  the  reverse  f         «  w 
cut  off,  the  cut  frames  have  been  connected  by  a  floor  plate;  loe 
deckand  berth-deckhavebeencalked  fore  and  afb:  thestepof  them 
mast,  which  was  weak  an<l  insecure  by  reason  oi  defective  support  i 
been  strengthened  to  a  degree  promising  perfect  security ;  the  skin  w 
the  vessel  has  been  repainted  at  various  points  where  the  skiu  wasac- 
cessil>le;  the  hold  store-rooms,  fore  and  aft,  have  been  freshly  |iainted 
and  fitted  with  proper  shelving,  and  other  things  have  been  done  in  the 
direction  of  making  the  Dolphin  a  much  better  ship  than  the  Board 
found  her  on  its  first  inspection. 

In  submitting  this  their  report  the  Boanl  feels  that  it  can  go  nofb 
in  the  discharge  of  its  duty  under  the  instructions  governing  its  aci 
and  has  to  regret  that  so  mn(;li  as  to  the  vessel's  strength  rests  np<      n 
ion.    Nothing  short  of  a  trial  at  sea  for  some  time  aud  inroni 
can  satisfactorily  determine  her  actual  strength  or  weakni 
the  absence  of  such  trial  or  test — so  much  to  be  desired— ui      n    jn 
embodies  the  most  that  the  Board  has  been  able  to  ascertain,      i 
vessel  has  recently  been  on  a  reef  in  the  Bast  Biver  it  is  neoei         r 
she  should  be  docked  and  her  lK)ttom  examined.    When  Una 
the  Board  will  submit  the  result  of  such  examination. 

J  t  is  proper  to  state  here  that  Commander  Bvans,  of  the  Board,  did  not 
witness  the  third  trial  of  the  vessel  in  lx)ug  Island  Soand,  having  bees 
unavoidably  detained  by  his  duties  pertaining  to  the  inspectorship  of 
the  fifth  lighthouse  district  at  the  date  of  the  trial. 

Kespe(;tfully  submitted  by  yonr  obedient  servants, 

GEO.  B.  BBLKNAP, 
Commodore  U.  S,  N.y  PresUUnt  of  Board  of  BxamimaUoitL, 

K.  D.  EVANS, 
Commander  U^  B.  J\r.,  Member. 
HEBM AN  WINTER, 
Constructing  Bngimeer^  Member. 

Hon.  W.  C.  Whitney, 

Secretary  of  tJie  Navy,  Wajthingtonj  D.  0. 
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APPENDIX  /. 

Memoranda  of  examination  and  trials  of  the  steam  dispatch  boat  Dolphin,  made 
ind  witnessed  by  tlit*  Boaird  of  Examination  constituted  b,\  the  Department's  order 
>f  the  7th  April,  IKST),  a  copy  of  which  is  herewith  api>ended,  marked  A. 

In  submitting  this  detailed   report  or  memoranda,  the  Board  has  first  to  remark 
»t  there  were  many  dithculties  in  the  way  of  making  a  full  and  complete  investiga- 
»n  of  an  already  constructed  ship;  that  "  matters  impossible  of  determination,  ex- 
M^pt  as  the  work  is  going  on/'  embrace  the  quality  of  steel  and  iron  and  other  ma- 
terials used  in  the  construction  of  the  vessel,  her  agencies  and  dependencies,  and  all 
>ro€^sses  of  building  from  the  keel  upwards  ;  that  tlie  main  part  of  the  work  and  its 
)hAracter,  whether  good  or  bad,  can  only  be  determined  by  taking  the  vessel  and  her 
iiAohinery  apart ;  and  that  so  many  changes  have  bot-n  made  in  the  plans  and  details 
»f  construction  since  the  vessel  was  put  under  contract,  so  many  authorized  depart- 
■eia  from  the  original  specifications  binding  the  contract-or,  that  it  has  been  well 
1  impossible  to  get  at  all  the  facts  desirable,  as,  for  instance,  when,  on  various 
.«u«>asion8,  the  Board  has  found  the  work  performed  to  be  difterent  from  that  called 
r  by  the  si>ecitications,  the  contractor  or  his  representatives  have  alleged  or  ex- 
«in<Ml  that  the  change  had  been  made  by  authority  of  the  Advisory  Board,  both 
'itten  and  verbal.    To  separate  and  distinguish  clearly  between  the  written  and  the 
iMieged  verbal  authority  given  for  the  multiplicity  of  changes  made,  the  Board  has 
hud  no  satisfactory  means  of  doing,  especially  as  regards  the  minor  details  of  the 
Taaael's  construction  and  the  seemingly  authorized  changes  made  in  them. 

The  Board,  aft^r  some  delay  in  collecting  the  data  necessary  for  its  information, 
eonveued  at  New  York  on  the  16th  April,  1885,  and  was  occupied  more  or  less  in 
iha  duties  before  it  from  that  date  until  the  11th  instant;  and  after  careful  examina- 
tion of  the  vessel  and  trials  under  steam,  together  with  all  the  facts  obtainable  with 
vai^Td  to  the  progress  of  her  construction  and  the  changes  made  from  time  to  time  in 
the  original  contract  and  specifications  by  anthority  or  the  Naval  Advisory  Board, 
And  that,  in  its  opinion,  the  vessel  has  not  in  all  respects  been  constructed  in  ac- 
cordance with  the  terms  of  the  contract  and  specifiqations,  in  that,  in  various  parts 
•nd  particalars,  ''the  materials  and  workmanship  used  and  applied  in  the  construc- 
tion of  the  hull  of  said  vessel,  in  details  and  finish,"  were  not  found  to  be  ''  first-class 
and  of  the  very  Wst  quality,"  as  required  and  stipulated  in  said  contract  and  its 
qpeotfications. 

And,  to  enumerate  and  specify  as  reqnired  by  the  Department's  instructions,  and 
mm  determined  from  the  personal  examination  possible  to  make  of  a  constructed  ship, 
and  by  comparison  with  several  reccutly-built  steamships  of  the  merchant  marine, 
both  foreign  and  domestic,  to  be  found  in  this  port,  the  Board  further  finds  that, 
in  its  opinion,  the  steering  apparatus  is  not  ''strong"  nor  "easy  of  adjustment,'^ 
and  is  not  in  any  way  "protected  from  shot."  The  lead  of  the  wheel  ropes  is  bad, 
involving  needless  chafe  at  many  points,  and  being  exposed  to  the  weather  and  con- 
stant wetting  with  sea-water  throughout  the  length  of  the  vessel  from  the  stern  to 
abreast  the  pilot-house,  will  bo  liable  to  speedy  injury  by  rust.  The  1-inch  steel 
bolt  connecting  the  wheel  ropes  to  the  chain  round  the  quadrant  on  the  rudder-bead 
by  a  composition  attachment  will  soon  be  so  corroded  by  the  action  of  salt  water  as 
to  render  it  useless  or  unsafe  for  purposes  of  a4ju8tment.  The  device  for  releasing 
the  chains  when  changing  from  steam  to  hand  power,  and  vice  rcrfa,  is  crude  and 
difficnltof  manipulation,  and  much  inferior  to  the  arrangements  for  like  purpose  on 
bcMtfd  the  best  snips  of  the  mercantile  marine  of  the  day.  The  wooden  casing  over 
tlie  right  and  left  nand  screw  steeror  and  the  grating  platform  surrounding  the  wheel 
and  apparatus  are  of  weak  and  flimsy  construction,  and  the  after  frame  ofthesteerer 
ia  fitted  to  the  stern  upper  works  of  the  vessel  in  a  very  unworkmanlike  manner. 
There  is  no  way  to  ship  the  tiller,  should  such  requirement  arise,  except  by  the  re- 
moval of  the  hand-screw  steerer  from  the  rudder-hea^l,  together  with  its  framing — a 
enmberaome  detail  at  any  time  and  a  very  grave  matter  to  manage  at  sea  in  heavy 
weather.  The  tiller  was  not  even  on  board  ship,  but  the  Board  was  told  by  one  of 
tlM  leading  men  or  foremen  of  the  works  of  the  Messrs.  Roach  &,  Son  that  it  was  in 
the  shop.  The  tiller  was  subsequently  brought  on  board.  The  rudder  indicator  and 
ennnciator  required  for  the  after  bridge  and  the  ennnciator  for  the  forward  bridge 
are  lacking.    The  after  bridge  is  also  unprovided  with  sounding  or  speaking  tubes. 

In  the  aller  transom  three  beams  are  unsupported  by  stanchions,  rendering  the 
deck  above  of  doubtful  streng^th  to  withstand  the  shock  and  strain  of  a  beavv  sea 
boarding  the  vessel  at  that  point,  a  thing  not  unlikely  to  happen  in  scudding.  In  the 
part  of  the  hull  two  reverse  frames  are  stopped  short,  and  a  space  of  about  4 


inehee  eenarates  them  from  the  reverse  frame,  continuing  to  the  deck-stringer  above, 
tima  waaBBDing  the  frame  at  that  important  point. 
Tte  aagla^iron  truss  forming  support  of  mizzen-mast  on  port  side  is  too  light  for 
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the  purpoae,  and  is  also  defective,  having  a  split  lengthwise  in  its  web  for  a  di»taDce 
of  about  6  inches. 

The  freeing  ports  amidships  are  so  finished  as  to  leave  a  water  spo^e  of  ab<iut  10 
inches  ai>ove  tht^  covering-plates  forming  the  bottom  of  the  hauitiKick  nettings.  Tht 
port  on  the  starboard  sidt'  has  the  lower  sill  cemented  on  wood  without  any  Kiippcroi 
other  arrangement  for  draining  the  water  which  in  time  will  be  likely  to  till  the  8pac«. 
The  one  on  the  })ort  side  was  fonnd  to  he  unoeuiented,  being  simply  clotiefl  withrongb 
boards,  but  sincre  tlic  board  noted  such  omission  the  cement  has  been  put  in. 

The  iron  work  of  the  v<*ssel  *'  where  water  may  be  liable  to  lodge,"  has  not  \n^ 
cemented  in  all  cases  as  required  by  the  specilications,  and  the  ]>aiuting  in  somr 
places  has  been  neglected  or  slighted,  as  clearly  shown  by  the  mst  observable  on  tbe 
metal. 

The  planking  of  the  main  deck  is  not  of  the  ^'best  quality,"  being  knotty  and 
shaky  in  paits,  and  not  laid  in  the  best  manner,  many  of  the  wood  screw  boltHpaa- 
log  into  the  seams  instead  of  into  the  body  of  the  planks.  The  tini1»er  batch  cittD- 
ings  are  too  wide  for  good  work  and  tightness,  and  the  deck  leaks  fore  and  aft.  h 
demonstrated  by  the  rain-storm  of  the  1st  ultimo. 

Most  of  the  coamings  and  hatches  below  the  spar-deck,  fore  and  aft  the  shipf  in 
made  in  a  rough  and  discreditable  manner,  patched  with  batten  stri|>s,  and  in  no 
way  conforming  to  the  specifications  calling  for  *'  workmansliip  of  tbe  most  tliorun^h 
character." 

The  ))lanking  of  the  berth  deck  is  of  inferior  quality,  rongh  and  knotty  in  variov 
parts,  som(^  places  indicating  sap,  and  calked  in  so  poor  a  manner  that  the  entiir 
deck  would  leak  like  a  sieve  in  case  it  became  flooded  with  water,  and  so  damage  or 
destroy  the  perishable  stores  and  equipments  stowed  below  it  in  the  bold,  store-nKHD. 
sail-room,  bread- room,  and  the  like.  The  Board  was  unable  to  find  more  than  Xw» 
thin  threads  of  oakum  in  any  of  the  seams,  the  specifications  calling  for  not  less  than 
three  thrends  ,  and  it  was  an  easy  matter  to  pull  the  threads  out  b^*  tbe  yanl  in  van* 
ous  parts  of  that  deck.  Some  of  the  seams  in  the  cabin  did  not  seem  to  have  bMB 
calked  at  all,  and  none  of  the  seams  of  that  part  of  the  deck — cabin  and  ward-moiD' 
laid  with  white  pine  are  ])aiuted,  as  retiuired  by  the  specifications.  Such  was  the 
condition  of  the  deek  until  the  11th  ultimo,  'A'hen  the  board  found  a  large  gangof 
(talkers  on  boiird  at  work  on  it.  One  effect  of  this  calking,  incomplete  as  it  was,  not 
extending  into  tbe  wardroom,  state-rooms,  nor  under  bulkhead  sills,  waa  to  make  it 
diflieult  to  shut  down  some  of  the  hatches,  to  split  or  splinter  to  son  e  extent  the  nn« 
der  side  of  the  deck,  and  to  start  or  drive  out  some  of  the  wood-screw  fastenings. 
its  fastenings  tluH  deek  sbows  grave  defects;  the  wood-screw  bolts  pass  into  luc 
seams  instead  of  into  the  body  of  the  planks  at  many  points,  and  In  tne  opinion  of 
the  Hoard  the  deek  <'an  never  be  calked  in  a  proper  manner.  The  bntt  plates,  called 
for  in  the  specifications  to  1h;  placed  under  each  butt  of  deck  planking,  have  not,  lo 
far  as  the  Hoard  could  discover,  been  supplied.  In  this  connection  attention  is  in- 
vited to  tbe  contrafitor's  explanatory  letter  of  May  11,  1885,  a  copy  of  which  is  faert- 
with  appendtul,  marked  **  I." 

The  bold  floors  do  not  conform  to  the  specifications,  in  that  there  are  not  sufflcient 
arrangements  for  entering  the  bilges  for  cleaning  and  painting  at  ftll  points  of  tbo 
shiy>. 

The  deck  houses  are  not  fitted  with  water-tight  doors,  nor  the  dispensary  with  bot- 
tle-racks ;  the  galley-room  and  several  of  the  hold  store-rooms  have  no  shelving;  the 
seamen's  water-eloset  lacks  full  cemented  lining;  the  bread-room  is  not  tinned  through' 
out  nor  in  a  thorough  manner,  and  lacks  ''perfect  water- tiffhtness,''  as  ahowuPT 
tb(^  water  stains  and  rust(>d  Kbeets  of  tin  (one  broken  throngn)  in  its  after  part — sU 
in  default  of  the  s])ecitications.  No  gratings  had  been  fitted  in  the  bread-room,  bot 
have  now  been  supplied. 

The  ])ainting  in  tbe  cabin  and  wardroom  does  not  show  "  workmanship  of  themoit 
thorough  character : "  it  is  inferior,  and  the  gilded  moldings  called  for  in  the  specifi- 
cations are  lacking,  as  well  asthetiling  on  the  floor  of  the  cabin  bath-room  and  wate^ 
closet. 

The  bunk-boards  in  tbe  state-rooms  are  fitted  in  a  rongh  and  careless  manner,  and 
some  other  of  the  joiner  work  in  tbe  cabin  and  wardroom,  and  wardroom  companion- 
way,  cannot  be  considere<l,  in  minor  details,  as  first-class  work,  especially  as  the  bu- 
reaus in  tbe  state-rooms  have  no  backs,  the  bulkheads  being  made  to  answer  that 
X)nr])OHe — a  make-sbift  not  known  before  to  the  u aval  service.  The  shnttera  do  not 
seem  strong  enough  to  stand  the  bard  usage  of  shipboard,  and  the  state-room  doon 
are  not  fitted  witn  carrying  rol lei's. 

The  wooden  sheathing  or  ceiling  of  the  sail-room  is  not  carried  op  to  the  deokabovs 
to  within  2  or  3  inches,  leaving  that  space  open  for  the  acoeM  of  yermin  (rata)  ftm 
the  bold. 

The  botttmi  boards  of  the  hammock  nettings  are  abont  3  InehMi  below  the  i 

the  scuppers,  making  it  imi>ossible  to  drain  them  piw  ^n*       i 

them,  and  the  bottoms  are  not  cemented,    nie  v" 
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first-class  finish,  especially  the  end  or  npright  moldings,  which  are  of  soft  pine, 
in  the  r«>nghest  manner.    The  top  rails  are  not  neatly  scarfed  in  all  cases,  and 
tl  of  the  nettings  on  the  port  side  a  graving  piece  of  soft  pine  set  into  the  rail 
ts  appearance. 

water-tight  covers  on  inner  sides  of  hawse-pipes  are  roughly  made  and  of  in- 
^nt  strength.  In  some  of  the  recently  built  merchant  steamships  the  hawse- 
ire  fitted  with  neat  water-tight  plugs,  which  answer  their  purpose  admirably, 
sheathing  of  the  chart-house  deck  is  of  inferior  material  and  is  not  neatly  laid. 

0  defects  which  may  have  been  discovered  by  or  have  attracted  the  attention  of 
>ard,  as  suggested  in  the  Department's  supplementary  instructions  of  the  30th 
»,  a  copy  of  which  is  herewith  appended,  marked  B,  the  Board  is  of  the  opinion 
he  steering  gear  should  have  been  arranged  so  as  to  hav**  the  wheel  ropes  lead 
the  main  deck  and  to  carry  a  tiller  as  well  as  quadrant  or  circle  at  its  appro- 
place  in  the  after  transom,  and  that  the  pilot-house  should  have  been  fitted 

Kith  steam  and  hand  steering  wheels,  changeable  from  one  to  the  other  at  a 
ut's  notice,  as  provided  on  board  merchant  steamers  of  the  best  construction  ; 
tr  such  purpose  the  house  should  have  been  arranged,  and  made  larger  if  foona 
lary.  With  the  small  steam  steering  wheel  now  in  the  house  there  is  not  suffi- 
room  to  get  round  the  chart-table  wlien  working  over  a  chart. 

bow  of  the  ship  does  uot  seem  to  be  strong  enough  to  resist  the  shock  and 
.re  of  the  sea  when  butting  into  it  in  heavy  weather;  and  to  prevent  possible 
ig  under  such  circumstauces,  double-angled  stringers  of  the  same  size  as  the 
It  upper  and  lower  bilge  keelsons  should  nave  been  placed  midway  between  the- 
and  lower  decks  from  the  inner  part  of  the  stem  forging  aft  to  the  second  col- 
bulkhead,  with  connecting  intorcostals  making  attachment  to  the  skin  of  the 
8  far  as  may  be  seen  desirable,  together  with  proper  plate  or  angle  breast-hooks 
n  the  collision  compartment. 

armory  is  badly  located  and  cramped  for  room,  in  that  it  is  pat  np  on  the  berth- 
tt  the  after  end  of  the  wMng  passage  and  imm  diately  acUaceut  to  the  steerase 
way,  which  from  the  closeness  of  tne  latter  to  the  port  gangway  will  be  likely 
one  of  the  wettest  parts  of  the  ship  in  bad  weather.  Seas  coming  over  the 
ray  would  be  almost  sure  to  pour  down  that  hatch,  flooding  the  deck,  including 
y  and  wing  passage  space  below. 

location  of  the  dynamo,  its  engine,  and  switches  of  the  electric-lighting  appa- 
must  be  regarded  as  unfortunate,  as,  being  placed  on  the  berth-deck,  they  are 
to  be  tamjK'nMl  with  by  evil-disposed  men  of  the  crew,  especially  as  the  switch- 
has  not  been  guarded  with  a  protection  frame.  In  the  opinion  of  the  board,  the 
nu\  of  the  engine-room  house  might  have  been  extended  a  little  farther  aft  on  the 
eck,  8()  as  to  accommodate  the  apparatus  without  adding  excessive  weight  to 
art  of  the  ship.  So  located,  the  ai)paratu8  would  have  been  under  the  eye  of 
icer  of  the  deck  at  all  times,  and  more  space  been  left  for  the  crew  on  the  rather 
ed  (luarters  of  the  berth-deck. 

large  house  over  the  cabin  <-ompanion-way  is  a  needless  incumbrance,  addixig 
t  to  the  ship,  which  could  have  been  utilized  to  more  efficient  use  elsewhere,  fi 
ikes  up  room  better  left  for  the  work  of  the  deck  and  the  range  of  sight  from, 
art  of  tilt!  vessel. 

present  carriage  of  the  boats  just  abaft  the  gangway  is  not  good;  for  sea- 
ge  fittings  shoukl  have  been  provided  to  carry  them  upon  the  rail  or  on  light 
rs-  frames. 

construction  is  also  defective  in  not  finishing  the  berth-deck  with  water-ways 
mppers,  the  evidence  of  water  collecting  along  the  edges  of  Ihe  planking  and 
eads  being  already  too  apparent,  as  shown  in  the  wing  passage  on  berth-deck 
Oder  steerage  hatch. 

kvoid  false  closure  of  the  water-tight  doors,  the  door  clamps  should  have  been 
with  stops  to  prevent  their  excessive  action  in  passing  beyond  the  point  needed 
ctivelv  closi?  tlie  doors. 

« 

he  matter  of  the  battery,  the  construction  of  the  vessel  in  not  providing  for  a 
rectly  ahead  with  the  (I-inch  ritle  must  be  regarded  as  a  grave  defect.  Carry- 
it  one  etfective  gun,  the  greatest  all-round  range  of  fire  possible  should  have 
irrange<l  for. 

Bin  rails  have  not  been  bored  for  belay  iug-pius,  and  the  awning  stanchions  are 
ranized. 
^nds  of  the  planking  on  the  berth  and  top-gallant  forecastle  decks  are  not 

1  at  the  ends  of  the  vessel,  as  thej-  ought  to  be  to  insure  good  work  and  strength. 
h  regard  to  the  engines,  boilers,  and  main  machinery  of  the  vessel,  the  Board, 
aa  it  has  been  able  to  deterniine  from  the  examination  possible  to  make  nnder 

0  tances,  is  of  the  opinion  that  their  general  construction  and  the  character 
i^^rial  of  which  they  are  made  conforms  to  the  terms  of  the  contract  and 

1  3ns  and  the  various  chaugcs  made  by  authority  of  the  Naval  Advisory 
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BomhI  from  time  to  time.     But  the  Board  subiiiitH  that  the  exaiiiiDation 'shuw^  mnm 
omisHions  and  dcfectH  tliat  require  noting,  as  follown: 

The  engine  bed-plato  was  designed  to  he  8iip]>orted  ou  a  wooden  bud  laid  iM^tvu^s 
th(>  engin«*  foundation  and  b(>(':-plate,  through  which  bolting  pasiu's  for  Bei-urinj 
them  together.  Each  i»olt  was  to  he  fitted  with  an  iron  filler  in  lieu  of  the  w*K)dt* 
make  solid  bolting,  but  the  examination  showed  that  some  of  the  boltA  lack  such  ap- 
pliances, leaving  to  the  wood  alone  the  strain  imposed  by  theworkingof  theengiiwK 
the  ultimate  etfect  of  which  would  tend  to  the  loosening  of  the  iiiuiu  connection  ind 
support. 

The  supports  to  the  shaft  alley  are  not  first  class  iu  worknianaliip,  the  angles  and 
brack(;ts  not  being  properly  cut  to  fit  doAvn  on  the  frame  of  the  vessel  so  as  to  f^in 
the  best  support. 

The  engine-room  lloors  cannot  be  regarded  as  of  first-class  workmanship  and  wc- 
essary  convenience. 

The  steel  shafting  called  for  in  the  contract  broke  on  the  first  trial  trip  proper  if 
the  vessel.  The  contractor  furnished  another  shaft  of  the  same  material,  constniru^ 
under  the  same  faulty  process  as  the  first  (me,  but  the  tests  applied  to  this  new  thift 
not  being  satisfactory  to  the  Advisory  Board,  the  contractor  was  ])emiitte<l  tosnUti* 
tute  ir<ui  shafting  in  its  stead  ;  and  it  would  seem  that  the  extra  expense  involved  is 
the  change,  including  the  tests  applied  to  the  rejected  shafting,  and  which  farther 
determined  the  a<ttioii  of  the  Advisory  Board  with  regard  to  the  ahaftin};  of  the  At* 
lauta,  Boston,  an<l  Chicago,  the  removal  of  the  prior  shafting  and  the  putting  in  of 
the  iron  one,  together  with  the  cost  of  the  neccessary  cnttina  away  of  the  beams  and 
planking  on  the  berth  and  main  decks  and  the  enlargement  ofthe  st'ern  and  other  bear* 
mgs  to  take  the  larger  diameter  of  the  iron  shaft,  has  been  charged  to  the  account  of  the 
Dol]>lii!i  and  against  the  Government.  Thv>  Board  Isof  the  opinion  that  good  and  uk 
steel  shafting,  slightly  moditied  from  the  specifications  ana  drawini^  mmiahed  the 
contractor,  of  the  diameter  required  (13  inches),  could  have  been  made  in  this  countir, 
and  that  the  cost  of  all  shafting  supplied  the  vessel,  together  with  the  incidental  ex* 
peuses  coiinecte<l  with  the  removal  cf  the  broken  shaft  and  the  potting  in  of  thene* 
one,  shtnild  have  been  borne  by  the  contractor. 

A  compartment  ])uuip  supplied  to  the  vessel  proved  to  be  larger  than  wan  Decti»- 
sary.     This  pump  was  removed  to  be  used  iu  the  Chicago,  and  a  second  and  smallff 
one  was  put  iu  in  its  stead,  the  cost  of  which  was  charged  to  the  Dolphin.     No  cr 
seems  to  have  been  given  the  vessel  for  the  pump  removed. 


a  copy  of  which  is  herewith  appended,  marked  D. 

Nothing  more  definite  or  satisfactory  was  heard  fkom  Mr.  Boach  nntU  the  niorninf 
of  the  (ith  instant,  when,  meeting  the  Board  on  board  the  Dolphin,  he  remarked  t 
ho  had  just  returned  from  Washington  and  exhibited  a  copy  of  the  Departmeb»« 
orders  to  the  Board  ofthe  5th  instant  concerning  the  propoaea  trial  trip. 

Upon  receipt  of  the  Department's  order  in  question,  a  copy  of  which  ia  heren 
appended,  marked  E,  Mr.  Roach  was  addressed,  as  per  oopiM  of  letters  marked  « 
and  G,  and  Rear  Admiral  E.  Simpson,  U.  S.  N.,  president  of  the  Naval  Adviaorr 
Board,  was  advised  with  regard  to  the  matter,  as  per  copy  of  letter  marked  U;  uni 
in  accordance  with  the  arrangements  indlcat€»d,  the  Board  met  on  board  the  Dolphis 
on  the  morning  of  the  12th  instant  to  witness  the  proposed  trial  down  Long  liTanil 
Sound,  the  run  to  be  for  six  consecutive  hoars. 

Chief  Eugineers  Kierstead,  Thomson,  and  Ziegler,  U.  8.  N.,  aocompanied  the  Board 
as  experts  to  assist  in  detenu iuiug  the  horse-power  of  the  vesseL  Lieut.  T.  G.  MeLsao, 
U.  S.  N.,  also  reported  ou  board  and  was  assigned  to  the  duty  of  keeping  the  run  « 
the  vessel  by  patent  log,  and  chart,  and  beanngs.  Of  the  Adviaory  Board  only  Mr. 
Henry  Steers  was  present. 

The  Dolphin,  iu  charge  of  a  captain  and  pilot  famished  by  the  contractor,  the  lat- 
ter himself  being  ou  board,  backed  out  from  the  dock  at  the  foot  of  Eighth  street. 
East  River,  at  U.IO  a.  m.,  and  three  minutes  later  proceeded  up  Eaat  Blver  at  good 
epee<l  for  the  Sound.  Execution  Rock  Light  was  reached  at  10*^"58*  a.  m.,  from 
which  point  departure  was  taken  and  the  trial  began,  the  intention  being  to  makes 
straight  continuous  run  for  the  whole  time  and  distance  through  the  Sound. 

The  conditions  of  wind,  sea,  and  tide  were  very  favorable;  the  wind  ftom  point  ol 
departure  of  force  from  1  to  "Z  from  the  southward  and  eastwatd  to  northward  and 
eastward ;  the  water  smooth  and  of  low  temperature,  and  the  tide  at  ebb,  Ikvorini 
the  vessel  at  from  one-half  knot  to  1  knot  an  hour.  The  barometer  (aneroid)  stood 
at  30.!i^ ;  thermometer,  59.    Draught  of  water  forward,  IS*  0" ;  ^  14'  3" ;  mean,  13* 

The  draft  in  the  f am  aces  was  good,  all  the  blowers  running  at  high  vnlooities,  and 
the  fuel  used  was  George's  Creek  coal  of  excellent  qualityi  olean',  and  burning  with 
clear  flame. 

Eaton's  Neck  Point  Light  was  passed  at  11M2^1«  a.m.,  theTeMd  nmaiog  ml  absat 
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inmrn  speed.  At  12*»'23™52"  p.  m.,  when  nearinj;  the  Middle  Ground  Light,  the 
eDffines  gave  the  first  indicatioD  of  trouble,  and  at  12.25  p.  m.  slowed  down  consider- 
Ably,  coming  to  a  dead  stop  at  12.30  p.  ro.,  thus  ending  the  trial. 

The  forward  crank-pin  had  become  heated  and  it  became  necessary  to  make  tem- 
porary repairs  to  get  back  to  the  dock,  which  operation  occupied  4  hours  51  minutes, 
irhen  the  vessel  was  started  back  for  New  York,  arriving  at  the  foot  of  Twenty- 
eiffhth  street  at  H.40  p.  m. 

The  8pee<l  made  by  the  vessel  could  only  be  determined  with  approximate  accuracy 
on  that  part  of  the  course  between  Execution  Rock  and  Eaton  Neck  Light,  and  was 
ms  follows,  as  shown  by  bearings  and  patent  log: 

8peed  per  hour  by  tatlrail  log 14. 5- 

Speed  per  hour  by  bearings 15. 5 

I>ifference 1.  ^ 

•  Bnt  the  difference  in  favor  of  the  distance  run  per  hour  as  shown  by  hearing  can 
ramdily  be  accounted  for  by  the  effect  of  the  fair  tide,  so  that  the  speed  registered  by 
the  taffrail  log  doubtless  indicated  the  approximate  speed  ^iven  the  vessel  by  the 
power  of  the  engines  for  the  first  hour  of  the  run,  during  which  hour,  however,  the 
enffinefi  were  not  worked  up  to  their  highest  point  of  effort. 

The  average  speed  for  the  entire  run,  but  not  possible  to  determine  with  the  ap- 
proximate accuracy  obtainable  with  reganl  to  the  result  shown  during  the  first  hQur^s 
'Work,  was  14.H  knots  per  hour  nearly. 

The  taffrail  patent  log  used  was  a  new  one  of  the  Ameiican  pattern,  furnished 
from  the  navy-yard,  and  there  is  no  good  reasou  to  question  its  approximately  correct 
reikis  t  ration. 

The  mean  indicated  horse-power  developed  by  this  partial  trial  averaged  for 

hoth  high  and  low  pressure  cylinders 1, 998 

By  blowers  and  pumps,  approximately 90 

liean  collective  power 2,088 

The  highest  number  of  revolutions  per  minute 78 

The  lowest  number  of  revolutions  per  minute 68 

Highest  pressure  of  steam   t pounds..         87-J- 

This  data  was  detenuined  by  the  experts  ordered  to  assist  the  Board,  and  as  all  the 
eonditions  of  the  trial  were  so  exceptionally  favorable  for  the  vessel,  the  Board  is  con- 
straiDed  to  believe  that  her  engines  will  never  develop  the  power  for  six  consecutive 
lioiirB  called  for  in  the  contract. 

No  arrangements  were  apparent  for  securing  the  air  pressure  in  the  fire-rooms  a» 
reqnired  by  the  terms  of  the  contract,  i.  e.,  "an  air  pressure  equivalent  to  a  hea<l  of 
water  of  1  inch  in  the  fire-roouis,"  and  when  the  contractor's  attention  was  called  to 
that  point  he  stated  that  nucIi  presNure  had  been  obtained  on  the  first  trial  of  the  shi|> 
iritoessed  by  the  Advisory  Hoard,  by  covering  the  hatches  with  tariiaulins,  but  owing; 
to  changes  made  by  the  Advisory  Hoanl  he  could  not  now  get  the  pressure.  It  i» 
Deedless  to  say  that  the  air  pressure  demanded  by  the  contract  could  not  be  obtained 
by  any  such  contrivance  as  the  contractor  alleges  was  used  on  the  occasion  of  the 
flrst  trial  witnessed  by  the  Advisory  Board.  Ou  this  provision  of  the  contract  the 
efficiency  and  safety  of  the  vesH<»l  might  depend  in  a  great  degree  in  cases  of  emer- 
gency. 

The  vibrations  of  the  ship  during  the  run  were  of  such  a  nature  as  to  indicate  a 
lack  of  structural  stilTiiess,  which,  in  the  opinion  of  the  Board,  will  he  likely  to  rack 
and  weaken  the  ship,  especially  under  full  power  in  a  seaway.  The  floors  forming  the 
en^^ioe-nioui  foundatioiiH  spring  severely,  even  when  running  under  ordinary  ]N)wer 
in  auiooth  water,  and,  in  the  opinion  of  the  Board,  a<lditional  stiffness  should  be  pro- 
Tided  under  the  engines  and  intermediate  between  them  and  the  after  bulkhead  of 
en^ne-nxim,  in  the  way  of  webbed  frames  forming  cross  floors  extending  up  to  the 
lower  deck  stringers,  an<l  from  this  by  suitable  proportions  to  shape  for  passage-way 
to  extend  to  main- deck  stringers. 

The  working  of  the  steam  steering-engine  caused  a  severe  vibration  of  the  after  part 
of  the  vessel,  due,  in  the  opinion  of  the  Board,  to  the  unusual  character  of  the  steering 
apparatus  apnlied  for  a  naval  vessel. 

Report  of  this  partial  trial  having  been  ma<le  to  the  Def>artment,  the  Board  was 
directed  to  continue  the  trial  when  rea<1y,  and  arrangements  were  made  with  Mr. 
Roach  to  proceeil  with  the  next  trial  on  Monday,  May  18,  at  which  date  the  Board 
met  again  on  board  the  Dolphin  for  the  purpose  in  (|uestion,  and  accompanie<l  by  the 
•ame  officers  as  on  the  previous  occasion,  with  the  exception  of  Chief  Engineer 
Ziegler,  whose  place  had  been  taken  by  Passefl  Assistant  Engineer  Kearney.  Mr» 
Heonr  Steers  was  also  present  again  to  represent  the  Advisory  Board.  At  8.13  a.  m. 
the  ship  hacked  out  from  the  wharf  in  charge  of  the  contractor,  and  at  h/25  a.  m. 
■tarted  ahead  from  abreast  the  foot  of  Twenty-third  street  at  mmlerate  speed.  At 
9.19,  when  within  altout  a  mile  of  Execution  Rock  Light,  from  which  point  the 
trial  WM  to  begin,  the  after  crank-pin  became  hot,  and  the  vesael  had  to  stop,  and 
tnMf  Game  to  anchor. 
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And  here  one  great  defect  in  the  Rhip's  steam  working  {{ear  became  but  too  appi- 
Tent,  ff>r  while  the  vttssel  has  twent.v-three  separate  engines  on  board,  no  proTum 
has  bettn  made  for  turning  tlio  engines  by  steam  power  when  the  main  engineftiR 
•disabled,  and,  instead  of  t-he  less  than  five  minutes  that  ongkt  to  have  ftufficedfir 
the  turning  of  the  engines  into  position  to  enable  thexsrank-pin  and  brsMies  tobt 
■overhauled,  it  took  one  hour  and  a  half  to  effect  that  parpose,  althougli  only  aqatf* 
ter  of  a  turn  of  the  engines  was  required  and  n  ade. 

The  ship  was  not  ready  to  proceed  under  steam  afpin  until  5.05  p.  m.,  when  the 
anchor  was  weighed  and  a  course  laid  past  Execution  Rook  to  the  northward  ud 
eastward  until  6.1<>  ]>.  in.;  the  veMsel  was  then  turned  back,  and  at  8«18  p.  m.  brCNigkt 
to  anchor  for  the  night  off  the  foot  of  Twenty-eighth  street. 

In  weighing  the  anchor  the  Board  noticed  that  when  a  swivel  of  the  chain  readied 
the  barrel  of  the  steam  windlass  the  grip  was  not  good,  and  that  recourse  was  hid  to 
a  preventer  rojie  before  the  swivel  could  be  made  to  bite  and  pass  abaft  the  liamL 
Such  defect  would  be  likely  to  prove  a  serious  matter  in  lifting  the  anchor  in  rongh 
water;  the  slipping  and  surging  of  the  chain  under  such  conditions  wonld  be  apttQ 
■snap  ir. 

The  conditions  of  this  attempted  trial  were  all  fav  )rable— good  breese  for  dranfcht. 
^smooth  Hea,  excellent  coal,  the  best^  lubricant  (cold  pressed  castor  oil)|  and  a  well* 
skilled  force  of  engineers  and  firemen  to  manage  the  engines  and  boilers.  Each  fir^ 
rooip  waH  in  cliarge  of  the  contractor's  leading  workmen — regolarly  certificated  chief 
engin(>ers  of  the  merchant  marine — and  the  engines  were  attended  by  the  uuMt  tnuty 
:and  competent  inacrhiniHts  and  engineers  of  the  contractor's  establisliment.  In  sboit, 
no  efi(>i*t  or  precaution  wuh  spared  on  the  part  of  the  contractor  to  make  the  engiim 

■  and  de])cndencies  do  their  desired  work;  but  the  40  tons  of  pig-iron  ballast,  piscfd 
in  the  forward  end  of  the  ship  on  the  trial  of  the  I2th  instant.,  ami  the  5  tons  moR<rf 
like  haliaNt  put  on  hoard  in  the  same  part  of  the  vessel  on  the  occasion  of  this  second 

■  attempt,  together  with  the  h^Hsened  weight  amidships  in  the  amount  of  coal  conramed 
from  the  hunkers  in  (he  running  of  the  engines  for  many  hours  alongside  the  ddfk 
aH  well  as  in  the  river  and  sound  before  the  trials  could  be  carried  out,  may  have  hid 
something  to  <lo  with  th»;  failure  of  the  machinery  to  work  properly.  If  such  be  the 
fact,  it  indicates  nothing  less  than  structural  weakness  of  the  vessel,  cuntimiator}' of 
the  inipressioiiH  of  the  Hoard  as  expressed  in  another  part  of  this  re|K>rt. 

And  here  the  Hoard  takes  occasion  to  express  the  opinion  that  the  engines  aiid 
machinery  generally  are  of  such  inconvenient  design  and  so  inconveniently  locfetcd 
and  arranged  as  to  refpiire  much  more  than  the  usual  numberof  engine  and  Are-rooD 
force  to  properly  attend  them.  In  fact,  the  force  needed  will  donbtlefts  be  as  Isrye 
for  this  little  ship  as  is  required  to  care  for  the  engines  and  dependencies  of  uncfa 
larger  vewsel.s  of  the  naval  nervice. 

After  nightfall  the  Hoard  had  oitportunity  to  observe  the  working  of  the  electric 
lighting  apparatus,  when  ir  became  apparent  that  its  machinery  is  crumped  for  room, 
and  that  no  provision  has  lM>(>n  made  to  protect  the  machinist  in  charge  from  accident 
when  the  ship  is  laboring  in  a  s«?away. 

A  rod  or  rail  should  he  put  ii}>  parallel  with  the  machinery  to  affnnt  such  absolutely 
neces-sary  safeguard,  for,  as  now  arranged,  there  is  no  point  in  the  nnrni  which  the 
niachinibt  <*ould  take  hoUl  of  to  prevent  being  thniwnupon  the  rapidly  moving  engines 
by  the  rolling,  lurehing,  and  pitching  motion  of  the  vessel  Incident  ro  service  at  sea. 
The  Hoard  also  noticed  two  or  thn'e  gallons  of  oily  water  swashing  alMiut  the  derk 
of  the  room  with  no  means  of  carrying  it  off.  The  deck  should  be  leaded  and  fitted 
with  coamings,  and  provided  with  scuiipor  to  run  the  water  into  the  bilge. 

On  the  afttTuoon  after  this  last  attempted  trial  Mr.  Roai:h,  the  contractor,  called 
n])on  the  Hoard  and  reipu'sted  information  as  to  future  nrociHlure  with  reganl  to  the 
vessel,  and  was  nt'erri'd  to  the  l)<>partment,  the  Boant  having  no  authcirity  t«»  ar* 
range  for  otlna*  trials  without  further  instructions.  Sulmeqnently  the  Boanl  receiTed 
instructions  from  the  Dt^i'artmcnt  to  witness  another  trial  in  the  Sound  on  the  Mb 
ultimo,  and  on  that  date  the  shi])  left  the  dock  in  the  East  River  for  itit  third  effort 
before  the  Hoard,  on  whic^h  oc<-asion  the  ship^s  draught,  with  2;M)  tons  of  coal  in  tlie 
bunkers,  was,  aft,  lo  feet  5  inches;  forward,  12  feet  H  inches;  mean,  13 feet 9^ inches. 

A.       ^Ma       S. 

Backed  out  from  wharf  at 9  29  s.  n. 

Took  depart iin^  from  Exe<rntion  Rock  Light 11  Oil  38  a.  m. 

Passed  Matinicock  buoy 11  23  48  a.  m. 

Pjissed  Eaton's  Neck  Light 12  10  lift  p. n. 

Passed  Middle  (rround 1  07  32  p.m. 

Turned  at  Faulkner's  Island   2  34  00  p. B. 

81owe<1  from  7')  to  74  turns  in  turning. 

Pass(Ml  Middle  Groun<l  Light 4  14  91p.m. 

Six  hours  ended    • 5  OS  3ii  p.m. 

\Vin<l  from  E.  NE.  to  8.  SE.  during  trial ;  force,  2  ir 
Barometer,  30/21.     Thennonieter  attached.  64^ 
Anchored  olf  foot  Twenty -eighth 
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feed  tempeTatnre degrees..  120 

!eed  Mmperatnre do 106 

nnmberuf  revolutions 76 

lomber  of  nrolntlona 72 

horse-power bv  CAnl 2,255 

Dftte  mean  indicated  collecilveborBo-ponor 2, 161P.  46 

speed  as  shown  by  IjeariDgs knots..  14,93 

BCted  for  tide do 14.8 

iditioDB  favortible;  ebb  tide,  niodewite  breejwlo  liifbt,  smoolli  bbb,  and  clear 

eeper  than  on  other  rrials  and  showed  less  vibration. 

notioD  defecliTe  in  Htill  having  t"o  niuvh  jar. 

IB  of  water  were  pouring  on  the  jouniBls  and  uraJik-|JiiiH  during  the  trinl,  uud 

mount  of  oil  was  cuiiHutned  in  Inbrioatine  the  machinery. 

Mtrd  found  that  shelving  hiul  been  jilaoea  in  the  vuriuna  store-rnoins  below ; 

lod  deal  of  the  iron-work  had  lieen   freshly  painted,  the  step  of  the  mi>xon- 

•ngthened,  and  preptirations  going  on  to  spliuathe  two  out  frames  intranBonii 

Hider  Evans,  of  tbt   Boanl,  was  not  present,  being  unavoidably  absent  on 


lera  and  Assistant  Constructor  Bowles  represented  the  Advisory  Bonrd.  Chief 
rt  KiersHiad  and  Thomson  and  Passed  Assistant  Engiueera  Perry  and  Kear- 
!  on  board  to  take  dnln  with  regard  to  horse-power,  iw!.,  and  Liontwiaot 
kept  the  mn  of  the  log  and  ehart  for  disljinocs,     Mr,  Eoauh,  the  ooutractor, 

Snpiueer  Morley,  O.  .S.  N.,  submitted  the  following  memorauJuui  concerning 
udingof  the  Dolphin  on  ths^th  instant,  when  the  coutraetor  took  the  ve«- 
ir  a  nou-offlctal  trial ; 

backeil  out  from  tht?  «harfBt5.4r.  n,  tn.  Tirli>  rmiiiiinr  il<i<>i1  .-.nii  ultliinabont 
'  and  a  balfof  high  water.    Ship  "  .)--  -i  i^i'il  .lI'<'.i4  in  >'ii  Mm.  i  \t  ink  .>M>r  csef; 

igbt-lv.  when  engines  were  ni<i[>i<<   i  '         :  i   '    >:   i      i  lu'  reef, 

e  nji  the  river.     Strnek  qiiitr' li.- .  ■   i ..i      Im-vos- 

ning  to  Hiiirboard  about  :iO'-'.     I  h.-  ■  ■  ,;iii  ■■  ii.mi  !■■  •  -i   -;  li  i..i  ~ii.v,  i  ■,   i\  lulu  on     , 

wliilr  drifting,  but  surun-  sti-ui;k  iiii<l  rii«jiii-a  «,■!,■  (.iii|,|.,.-ii.  ftlii|i  liiiully 
rnxt  on  reef  off  Tenth  stri'i't,  iigrunnd  uu-Iit  vabiu  ;  14  font  of  water  under 
A  iinnrter,  19  feet  niid«r  port  qujirter.     Floated  off  by  the  tide  and  aid  of  tug 

«f  of  the  fiiolB  given  in  llio  foregoing  lueinorandtt,  it  would  soetn  that  the  vo»- 
'  'ii- docked  before  tin-  proposed  WH  trial  is  made,  anil  to  prepare  linr  for  snoh 
' ~*' — ''■  ' -,i-d,  her  suilsbeut,  and  suffloient  weight  put  on  board 


ber  iHialB 

ahould  be 

«lit  her  H 

irviceont 

■ach,  Ihf 

in  condi 

ion  to  ma 

.  nth  instant  the  fourth  and  Inst  trial  witnessed  by  the  Board  was  had  utaam 
laudy  Hook,  the  nhip  Imvine  her  sails  bent,  the  boatxhung  to  her  davits,  and 
placed  in  various  parts  of  tliK  hold  and  on  deck  to  reprpsunt  her  armament, 
ad  service  uiiuipnient  unnfrnlly. 
draught  with  bunkt^rs  full  of  coal  and  lonilcd  with  weights  to  represent  serv- 

A    i»- 


iom  foot  of  Eighth  Hirei't  about »    12    00  a.™ 

MFtnre  from  Scotlntid  Light-ship 10    n    30  a.  ni 

(Light  alieatn,  distant  about  3  miles 1    57    15  p.  ni 

euniiRain  after  inruing 2    01    00  p.  ni 

^mneuded 4    47    30p.ni 

Bottaiid  Light-Hbip 4    49    15  p.ni 

•ter,  30.41.     Thermnon.tcr  attni'hed,  65°. 
■onth  to  east,      I'orci',  -J  to  :!. 
th«  Despatch  o.f  Fort  Kichmond. 
trai  at  Baruegat  th«  Despatch  was  some  10  or  12  miles  astern. 
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Highest  steam  pressure pounds..  r 

IjONvest  steam  pressure - do 7^' 

Highest  vacuum - inches..  i! 

Lowest  vacuum do....  fi 

Higest  feed  temperature degrees. .  W' 

Lowest  feed  temperature do W 

Highest  number  of  revolutions 7i 

Lowest  number  of  revolutions »>i 

Average  number  of  revolutions -. 66. T7 

Highest  horse-power  by  card 1,W7 

Approximate  mean  indicated  horse-power  independently  of  auxiliarieH 1,623 

Approximate  speed  shown  by  bearings  and  influenced  by  fair  tide knotd..  13.6 

All  eouditious  favorable  for  trial.  Smooth  sea,  light  breeze,  and  fair  tide  Itotfa 
ways,  and  in  no  sense  could  the  trial  be  regarded  a8  testing  the  seagoing  tiiialitieAof 
the  ship. 

The  tires  were  managed  under  natural  draft. 

The  contractor  and  all  the  members  of  the  Board  were  presenti  as  well  as  Lieut.  T. 
C.  McLean,  Chief  Engineers  Kierstead  and  Thomson,  and  Past  Assistant  Eugioeen 
Kearnay  and  Perry,  also  Mr.  Samuel  Archbold,  Mr.  Henry  Steers  and  Assistant  Con- 
structors Bowles  and  Gatewood,  of  the  Naval  Advisory  Board,  and  Assistant  Coo* 
structor  Hanscom. 

Link  motion  still  defective. 

Water  was  run  upon  the  journals  and  crank-pins,  and  oil  very  iWely  nsed  throngk* 
out  the  trial. 

Considerable  vibration  still  apparent. 

The  lubricant  was  olive  oil. 

It  was  found  that  since  the  last  trial  in  the  Sonnd  the  spar-deck  had  been  calked 
fore  and  aft,  the  calking  on  the  berth  deck  finished,  the  cnt  fVaines  in  the  tranaon 
connected  by  stout  floor-plate,  the  painting  of  the  skin  and  framesin  that  part  of  tb» 
ship  finished,  as  well  as  in  the  fore  peak,  and  that  all  the  wood  work  in  the  nold  store- 
rooms had  been  given  a  fresh  coat  of  white  paint,  and  the  masta  scraped  and  xht 
weather  cracks  tilled  up  with  putty. 


A. 

Navy  Departmrnt,  Wa$kingiomf  April  7,  lSrs». 

The  steamship  Dolphin,  built  under  contract  between  the  Navv  Department  binI 
Mr.  John  Koach,  is  presented  for  acceptance  and  final  payment  nuaer  her  contract. 

For  the  purpose  of  informing  ni|'seli  as  far  as  possible  of  the  facts  necessary  to  thf 
determination  of  the  matter  involved  in  her  acceptance,  I  hereby  deaignate  Capt. 
George  E.  Belknap  and  Commander  Kobley  D.  Evans  to  act  with  Mr.  Herman  Win- 
ter, of  New  York,  as  a  board  of  examination  to  investigate  and  report  to  me— 

1.  Whether  she  has  been  constructed  in  acconlnnco  with  tile  terms  of  the  contract. 

2.  In  view  of  the  necessary  limitations  upon  any  investigation  of  a  completed  ship 
to  report  Kpeeitieally  what  matters  they  are  able  to  determine  and  how  they  determinr 
them. 

',\.  What  matters  are  im]>OHHible  of  determination  except  as  the  work  is  Koing  on. 
The  B(»iir(l  will  be  furnished  such  assistance,  expert  or  otherwise,  as  they  mayd«^ 
sire,  and  has  no  responsibilitv  for  the  success  or  failure  of  the  ship  if  accepted  br  uir. 

W.  C.  WHITNEY,  ' 
Seertiarjf  of  the  yarp. 


B. 

Navy  Department,  fTatAia^loa,  April  30,  IdDu. 

Siu:  In  addition  to  the  instructions  heretofore  given  yon  with  nvard  to  the  exam- 
ination of  the  Dolphin,  your  lioard  will  ^dease  report  to  me  any  oefeots  whiob  nay 
attract  your  attention  or  which  you  may  discover  in  the  present  condition  of  the  boai. 
whetht^r  due  to  her  design  or  plan,  or  to  the  execution  thereof,  specifying  in  detail 
her  defects,  if  any,  so  as  to  convey  intelligible  information  as  to  the  oanse  in  ea«}h  eaiP. 
Vt-rv  respertfullv, 

W.  C.  WHITNEY, 
Seereimrff  qf  ike  Aary . 
Capt.  Geokgk  E.  Belknap,  U.  S.  N., 

Prenidcnt  Hoards  ^c,  A>ic  York  Vit^. 
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C. 

New  York  City,  ApHl  24,  1886. 

Sir:  For  the  fuller  informatiou  of  the  Board  of  Examination  acting  under  the  in- 
stractions  of  the  lionorahle  Secretary  of  the  Navy,  the  Board  has  to  request  you  to 
prepare  the  Dolphin  for  a  trial  trip  at  sea  at  as  early  a  date  as  possible. 
Respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain  J  U.  S.  N.j  Seitior  Member  of  Board, 
Mr.  John  Roach, 

aVeir  York  City. 


D. 

[Morgan  Iron  Works,  foot  Ninth  street.  East  Kiver.l 

New  York,  April  29,  1885. 

Sir:  Your  letter  of  24th  instant  received,  in  which  yon  say :  ''Acting under  the  in- 
■tractions  of  the  honorable  Secretary  of  the  Navy,  the  Board  has  to  request  you  to 
prepare  the  Dolphin  for  a  trial  trip  at  sea  at  as  early  a  date  as  possible.''  The  Del- 
pbiD,  so  far  as  I  know,  requires  no  preparation  for  such  a  trial,  excepting  the  necea- 
mmry  supply  of  coal  and  men.  Having  already  made  the  trial  provided  for  in  my  con- 
tract with  the  Navy  Department,  the  engines  performing  satisfactorily,  as  reported 
Iby  the  Naval  Advisory  Board,  I  will  communicate  direct  with  the  honorable  Secre- 
tary of  the  Navy  regarding  the  additional  trial  suggested. 

Yoor  address  not  being  given  in  your  letter,  and  not  being  aware  antil  to-day  that 
yo«  were  in  Washington,  1  have  been  unable  to  forward  my  reply. 
Yours,  very  respectfully, 

JOHN  ROACH. 
Capt.  George  E.  Belknap,  U.  S.  N., 

JVashingtonj  2>.  C. 


E. 

Navy  Department,  Washington^  May  5,  1885. 

8iR  :  I  have  been  called  upon  to-day  by  Mr.  Roach.     I  have  assented  that  the  trial 
trip  shall  take  place  in  the  Sound  instead  of  at  sea,  the  Advisory  Boanl  to  be  present, 
bnt  the  directions  to  be  given  by  your  Board.     With  these  conditions  she  will  be 
ready  for  trial  within  one  week,  the  same  to  be  for  a  six  hours'  run. 
Very  respectfullv, 

W.  C.  WHITNEY, 
Secretary  of  the  Savy. 
Capt.  George  K.  Belknap,  U.  S.  N., 

Prendent  Board »  <fc.,  New  York  City. 


V. 

Mills  Building,  Floor  8, 

New  York,  May  6,  1885. 

Sir  :  The  Board  of  Examination  is  advised  by  the  honorable  Secretary  of  theNav^, 
luider  date  of  the  5th  instant,  that  the  Dolphin  will  be  ready  for  a  six  hours'  trial  m 
IiODg  Island  Sonnd  within  a  week  from  that  date,  and  I  beg  to  inform  you  that  the 
Board  will  be  ready  to  meet  you  on  board  the  Dolphin  in  readiness  to  make  the  trial 
in  question  on  Tuesday,  the  12th  instant,  at  9  o'clock  a.  m. 

The  Board  is  also  advised  that  the  Naval  Advisory  Board  will  be  present  on  theoo- 
eaaton  of  the  trial. 

Reepectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain,  U.  S,  N.,  Senior  Member  of  Board, 
Mr.  John  Roach, 

JVcic  York  City. 
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G. 

New  York,  Ma}i  6,  ItiSo. 

Sir  :  Referring  to  my  letter  of  this  date  concorning  the  trial  trip  of  the  Dolpbin  on 
Tuesday  next,  the  Board  is  of  the  opinion  that  the  fnel  used  should  be  the  senii-bitii- 
.minons  coal  with  which  our  ships  are  generally  supplied,  especially  on  foreign  B«>Tvict. 
Respectfully,  vonr  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain f  U,  8.  K,^  Semior  Membtr  of  Board. 
Mr.  John  Roach, 

Xew  York,  N,  T, 


H. 

Mills  Building,  Ploor  8,  Room  19, 

New  York  dtg,  Mag  7.  18«. 

Sir  :  I  have  the  honor  to  inclose  for  your  information  a  copy  of  a  letter  of  instmc- 
tions  from  the  Department  concerning  another  trial  trip  of  the  st^ansMbip  Dolphin. 
and  beg  to  advise  you  that  Mr.  Roach,  the  contractor,  has  been  informed  that  the 
Board  of  Examination  will  be  on  board  that  vessel  in  readiness  for  the  trial  in  qaes- 
tion  on  Tuesday  next,  the  12th  instant,  at  9  o'clock  a.  m. 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain f  U,  8.  ^.,  Senior  Member  of  Board. 
Rear-Admiral  E.  Simpson,  U.  8.  N., 

President  Xaval  Advisory  Boardy  Wa^hington^  D.  C 


I. 

Morgan  Ikon  Works,  Foot  Ninth  Strbbt,  East  River, 

Kew  York,  Mag  11,  1885. 

Sir:  I  desire  to  submit  to  your  Hoard  the  accompanying  blue  prints  of  oriffi nil 
plaus  of  Dol]>biTi,  and  to  otfer  the  following  explanation  of  the  details  of  oohstniction 
wherein  excitptions  have  been  taken,  viz  :  The  reverse  f^ame  No.  130  was  cut  in  con- 
templation of  extending  the  berth-deck  tlat  to  the  post,  the  reverse  bars  being  in- 
quired to  be  cut  for  this  purpose.  SubHe<iuently  it  was  decided  to  end  this  flat  on 
bulkhead  No.  128.  Stanchions  abaft  this  point  to  maiu-deck  were  not  required  hj 
the  plans  or  inspector,  but  wore  put  elsewhere  wherever  directed,  including  six  addi- 
tional ones  to  main  deck  forward.  The  plates  calleil  for  by  specificalions  under  butti 
of  berth-deck  plank  were  omitted  at  the  discretion  of  inspector,  the  bntta  being  cnt 
diagonally  to  admit  of  fastening  in  each  plank  end.  I  find  throughout  the  lierth- 
decks  forward  and  aft  there  are  fourteen  butts  such  as  are  referred  to,  which  would  have 
rcffuircd  about  fourteen  pIat»*H  or  M9  jiounds  of  steel  plates;  the  inspector,  however, 
reqnin*dme  to  put  ]>lateH  under  all  berth-deck  hatch  coannngs,  an  item  ainountiog 
in  the  ag^re;;ate  to  about  1,000  pounds  of  steel  plates  not  called  for  in  specifications 
or  plan. 

With  refiTenee  to  calking  of  decks,  both  main  and  berth  decks  were  originally 
calkod  with  two  threads.  The  main-de(;k  and  berth-deck  uuder  bulkhead  cleats  were 
snbHiM]nentIy  n'<>alked,  the  former  with  two  threads  and  the  li&tter  under  bulkheads 
with  (Hie  thread.  It  was  then  thout^ht  best  by  the  inspector  and  Advisory  Board  to 
d<>fer  the  rrealkin^  of  balance  of  berth-decks  until  the  ship  should  be  completed. 

In  th<^  memoranda  of  work  retpiired  to  complete  the  vessel,  made  by  the  Advisory 
Boanl  and  the  inspector  at  the  conclusion  of  the  last  steam  trial,  nothing  was  said 
about  recalkin^,  and  I  presume  it  may  have  been  an  oversight  on  their  part.  All  the 
work  in  the  bread-room,  as  far  as  sheathing  with  wood  and  tin  is  concerned,  wsi 
completed  in  compliance  with  the  wishes  of  inspector,  but  the  grating  waa  an  over- 
sight of  my  own,  as  I  was  furnished  with  the  specifications;  th»  grating,  however,  I 
have  since  fiiruisluHl.  The  members  of  the  Advisory  Board  and  the  inspector  decided 
that  it  would  be  necessary  to  paint  the  awninj;  stanchions,  and  prefenvd  not  to  have 
them  galvanized. 

Additional  beams  on  berth-<leck  for  stiffening  deck  to  resist  calking  were  asked  fyt 
by  the  inspector  un<l  furnished.  The  deck  fastenings  alleged  to  have  been  plaeed  in 
the  seams  were  put  in  diagonally,  the  deck  being  reamed  and  calked  withoat  any  in- 
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;erfereDce  from  the  deck  screws.     Aside  from  this  the  additional  fasteuings  exacted 
>y  the  inspector  would  compensate  for  any  insufficiency. 
Yours,  respectfully, 

JOHN  ROACH. 
Capt.  George  E.  Belknap,  U.  S.  N., 

Senior  Member  of  Board. 


Supplementary  Report  of  Examining  Board. 

New  York,  June  23, 1886. 

Sir:  Iu  obedience  to  the  Department's  order  of  the  20th  instant,  the 
undersigned  members  of  the  Examining  Board  visited  the  Dolphin 
>n  the  22d  instant,  in  the  dry-dock,  Erie  Basin,  Brooklyn,  N.  Y.,  and 
foQud  two  garboard  keel  plates  ofif  on  the  starboard  side  and  one  plate 
>ff  on  the  port  side,  under  the  engine-room. 

These  plates,  which  had  been  in  contact  with  the  rocks  on  the  occa- 

n  of  the  vessel's  grounding  on  the  reef  in  the  East  River,  seemed  to 
[M5  sound  and  free  from  cracks,  thus  indicating  good  material;  but  it 
vras  seen  that  some  of  the  rivet  holes  of  the  keel,  laps,  and  frames  were 
anfair,  and  that  <:learly-defined  lines  and  patches  of  rust  on  the  center 
[>r  keel  plate  and  the  floor  plate  showed  that  the  space  had  not  been 
properly  cemented  in  all  places. 

Men  were  at  work  forcing  the  keel  plates  back  into  shape,  under  the 
inspection  of  Mr.  Samuel  Archbold,  of  the  Naval  Advisory  Board,  and 
Assistant  Constructor  Jno.  F.  Uanscom. 

Mr.  Sinclair  Stewart,  representing  the  Board  of  Underwriters,  and 
Mr.  Roach  were  also  present. 

The  tail  nut  of  the  proi>eller  shaft  having  been  unscrewed,  it  wa«  seen 
that  the  propeller  hub  had  not  been  loosened  from  the  shaft  or  in  any 
way  injured. 

In  parts  of  the  vessel's  bottom  the  plating  showed  wavy  and  unfair 
workmanship,  es])ecially  along  the  seams. 

Commander  R.  1).  Evans,  of  the  Board,  did  not  receive  his  orders  in 
time  to  be  present  at  this  inspection,  having  been  at  work  in  the  Chesa- 
peake in  the  peiformance  of  his  duties  as  light-house  inspector. 
Very  resj  »ec tf u  1 1  v , 

GEO.  E.  BELKNAP, 
Commodore^  Pf  esident  of  Board. 

HERMAN  WINTER, 
ConHtructing  Engineer^  Member. 

Hon.  W.  C.  Whitney, 

Secretary  of  the  ^ary^  Washington^  D,  C. 


The  Secretary  of  the  Navy  to  the  Attorney  General. 

Navy  Department, 

Washington^  June  17,  1885. 

Sir  :  Herewith  I  transmit  a  copy  of  the  report  of  the  board  appointed 
by  me  on  the  7th  of  April  last  to  examine  and  reiiort  upon  the  dispatch 
boat  Dolphin. 

I  desire  you  to  examine  this  report  and  to  advise  me  what  upon  the 
law  applicable  to  the  case  is  my  duty  in  the  premises.    The  facts  and 
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circninstaiices  connected  with  this  examination  and  the  matters  vith 
reference  to  which  I  desire  advice  are  briefly  stated  as  follows: 

Immediately  after  my  accession  to  this  office  papers  were  preseutedto 
me  for  my  signature  accepting  the  Dolphin  in  behalf  of  the  Goverum 
Upon  a  cursory  examination  of  the  papers,  made  for  the  pnrposeotofr 
termining  to  what  extent  I  had  responsibility  in  the  matter,  myi 
tion  was  attracted  to  the  singular  looseness  of  the  coutract.    '.      ) 
was  a  notable  absence  of  ofi'ective  stipulations,  as  it  seemed  to 
There  was,  however,  one  positive  requirement  coDtained  in  the  i 
section  of  the  contract,  intended  to  insure  a  certain  minimam  powci; 
which  provided   that  upon    her   trial   trip   '^the   collective  indi 
horse-power  developed  by  said  engines  under  the   prescribed 
tions  shall  be  two  thousand  three  hundred,  and  maintained  sac 
fully  for  six  consecutive  hours;  provided  that,  in  case  of  the  failure n 
the  development  of  this  power,  the  vessel  shall  be  accepted  if  it  can  be 
shown  to  the  satisfaction  of  the  Naval  Advisory  Boanl  aud  the  Stt- 
retary  of  the  Navy  that  this  failure  was  due  neither  to  detective  wock- 
manship  nor  materials."    This  trial  having  been  had  in  Long 
Sound,  under  conditions  favorable  in  the  main,  she  had  yet  faiiea  a 
meeting  this  requirement,  having  developed  but  two  thouttand  o 
dred  and  eighteen  horse-powerforthe  six  hours.    The  Naval  Aui 
Board  in  referring  to  this  had  stated  that  they  were  of  the  opinh 
this  deficiency  ^Mvas  not  due  to  defective  workmanship  nor  ma 
but  that  with  better  coal  and  a  well-trained  engineer's  force  th<      re- 
sults will  be  exceeded."    For  the  purpose  of  verifying  this  pn 
and  to  satisfy  myself,  as  ap))eared  U)  be  my  duty,  I  wrote  upon  t     2suCi 
of  March,  suggesting  to  the  contractor  another  trial.     As  the  pn      rf 
the  trial  had  been  fixed  in  Long  Island  Sound  by  the  persons  aath 
under  the  contract  to  prescribe  the  conditions  of  the  trial,  and  as 
terms  were  not  more  severe  than  those  exacted  by  other  nations,  I  ex- 
pected an  immediate  favorable  reply  to  this  reasonable  request.    It  was 
acceded  to  on  the  oth  of  May,  over  six  weeks  having  elapsed. 

In  the  mean  while  an  examination  of  the  dealings  of  the  Department 
with  the  contractor,  and  especially  the  manner  in  which  the  reserved 
payments  had  been  surrendered  to  the  contractor,  induced  me  to  sebet 
three  competent  persons  to  make  thorough  examination  for  thepnrpoee 
of  my  advisement  as  to  (1)  whether  the  contract  had  been  properly  per- 
formed ;  (2)  as  to  defects  in  the  vessel;  (3)  as  to  the  responsibility  for  the 
defects  observed,  if  any.  Tiie  result  of  that  examination,  made  witk 
great  patience  and  intelligence,  is  herewith  submitted  for  yonr  consid- 
eration. 

I  now  desire  an  examination  of  the  contract  aud  the  law  by  3-0U,  that 
1  may  be  advised  whether,  representing  the  Government,  I  have  on  mj 
hands  what  is  in  the  nature  of  a  bad  bargain  or  a  broken  contract.  The 
report  demonstrates  that  the  Goveniment  has  not  got  in  the  Dolphin 
what  Congress  stipulated  for  and  what  should  have  been  obtained. 

There  are  three  general  subjects  considered  by  the  boanl:  First,  the 
speed;  second,  the  strength  ;  third,  the  general  workmanship. 

First,  as  to  speed.  The  act  of  Congress  under  which  the  Dolphin  was 
built  provided  for  an  appropriation  ''  for  one  dispatch  boat,  as  reoom- 
mended  by  the  Naval  Advisory  Board  in  its  report  of  December  20, 
1882."  By  referring  to  that  report  it  will  be  found  that  the  recommen- 
dation was  for  the  construction  of  <<one  dispatch  vessel  or  clipper,  to 
have  a  sea  s}ieed  of  fifteen  knots."  A  reference  to  tiie  report  of  the 
Advisory  Board  then  before  Congress,  and  the  testimony  which  had  been 
taken  by  its  committees  upon  the  subject  of  the  new  oroisers,  shows  that 
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for  a  sea  speed  of  fifteen  knots,  a  amootb-water  speed  over  measured 
distance  of  seventeen  and  one-half  or  eighteen  knots  is  required.  Sim- 
ilar vessels  able  to  show  a  speed  of  eighteen  and  even  nineteen  knots 
were  referred  to  before  the  Congressional  committee  as  being  in  course 
of  construction  by  other  nations.  It  may,  therefore,  be  said  to  have 
been  the  just  expectation  of  Congress  in  iippropriating  for  the  Dolphin, 
considering  the  state  of  the  art,  that  she  would  be  able  to  show  at  least 
seventeen  and  one-half  knots  speed  upon  her  trial.  Her  highest  speed 
for  six  hours  was  fifteen  knots,  as  you  will  observe  by  examining  the 
report  of  the  board,  and  she  has  not  at  any  time  developed  and  main- 
tained for  six  hours  the  two  thousand  three  hundred  horse-power  re- 
quired by  the  contract.  Instead  of  being  a  dispatch  boat  of  fifteen 
knots  sea  s[>eed,  the  result  of  these  various  trials  indicates  something 
between  twelve  and  thirteen  knots  as  her  probable  sea  speed  in  service. 
In  view  of  the  purpose  for  which  she  was  built — a  dispatch  boat — and 
the  state  of  the  art  with  reference  to  speed  of  such  vessels,  it  is  appar- 
ent that  this  contract  has  not  produced  the  result  intended  by  Con- 


Second.  As  to  her  strength:  From  the  rei>ort  of  the  board  it  would 
seem  that  the  evidence  upon  this  subject  is  somewhat  meager  and  rests 
considerably  upon  opinion  in  the  absence  of  a  sufficient  sea  trial.  The 
Bnglish  rules  in  similar  cases,  as  1  am  informed,  generally  provide  for 
m  mu  of  two  or  three  days  at  sea.  The  opinion  is  expressed  by  the 
boanl  that  she  has  not  the  requisite  stiffness.  This  opinion  is  based 
npou  the  vibration  of  the  ship  when  under  way,  and  the  yielding  ob- 
aerved  in  her  tioors  and  the  effect  of  an  uuequal  load,  as  seen  when  a 
small  quantity  of  pig  iron  was  loaded  on  her  forward,  causing  her  ma- 
chinery to  get  out  of  line  and  her  journals  to  heat.  Her  last  two  trials, 
according  to  the  report,  were  accomplished  only  with  streams  of  water 

Knnng  upon  her  journals  during  the  trips.  These  facts  seem  to  the 
ard  to  indicate  great  structural  weakness,  to  what  extent,  only  a  suffi- 
cient sea  trial  will  demonstrate. 

Third.  As  to  the  general  character  of  her  workmanship:  The  con- 
tract provides  specifically  (3d  section),  <Hhe  materials  and  workmanship 
used  and  applied  in  the  construction  of  the  hull  and  machinery  and  fit- 
tings of  said  vessel,  in  details  and  finish  shall  be  first-class  and  of  the 
very  best  quality.''  The  character  of  the  material  is  substantially  be- 
yond inspection  now.  The  general  workmanship  and  finish  is  criti- 
cised by  the  board,  but  as  the  contractor  has  been  steadily  at  work  at 
this,  and  expresses  willingness  to  make  the  details  satisfactory,  so  far 
as  he  is  able,  I  think  the  Department  could  doubtless  deal  with  that 
matter  without  legal  ad\nce. 

The  whole  matter  comes  in  the  end  to  this :  The  Government  is  not 
receiving  what  it  expected  and  had  a  right  to  expect  from  theconstrao- 
tioD  of  this  vessel.  The  question  which  I  desire  answered  is,  whether 
the  Department  has  in  the  matter  a  bad  bargain  simply,  which  as  be- 
tween contracting  parties  it  must  stand  to,  or  has  it  a  broken  contract 
entitling  it  to  insist  ui>on  something  better.  In  connection  with  this 
question  I  desire  to  be  advised  what  is  the  effect  of  the  circumstance 
that  the  construction  has  been  supervised  by  Government  officials, 
material  passed  as  sufficient,  and  the  workmanship  similarly  approved, 
from  time  to  time  during  the  construction.  The  contract  provides  for 
ttiis  supervision  and  inspection,  and  I  am  advised  that  it  has  taken  place 
as  the  work  has  progressed.  Upon  this  subject  I  call  your  attention 
to  the  foorteenth  section  of  the  contract,  which  provides  '^  that  it  shall 
not|  nnder  any  circumstances,  be  obligatory  upon  the  party  of  the  sec- 
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onil  part  to  accept  the  vessel  or  any  part  thereof  to  be  constructed 
ander  this  contra(;t  unless  the  Kaine  shall  have  beeu  completed  iu  strict 
conformity  with  tliis  contract,  under  the  supervision  of  the  Naval  Ad- 
visory Board,  and  in  accordance  with  the  provisions  of  the  act  of  Au- 
gust 5,  1882,'' &c. 

If  the  supervision  and  inspection  that  has  been  bad  is  a  bar,  so  that 
the  Department  cannot  go  back  and  examine  work  passed  and  approved 
by  its  inspectors  and  t)y  the  Naval  Advisory  Board,  that  ends  the  ood- 
sideration  of  the  matter.  If  it  is  not  a  bar,  how  far  is  the  contractor 
responsible  for  the  s])eed,  strength,  and  general  workmanship  of  the 
vessel,  and  what  are  the  remedies  of  the  Department  under  the  cir- 
cumstances! 

I  the  more  willingly  avail  of  the  privilege  of  referring  this  matter  to 
your  judicial  judgment  and  advice,  lest  that  iu  a  spirit  of  resentment 
at  this  result  1  should  be  unjust. 

I  have  the  honor  to  be,  very  respectfully  yours, 

W.  0.  WHITNEY, 
Becreiarjf  of  the  Xavy. 

Hon.  A.  II.  Garland, 

A  itorney'  General, 


The  Attorney- General  to  the  Secretary  of  the  Navy. 

Department  of  Justice, 

Washington^  June  30,  1885. 

Sir:  Your  communication  of  the  17th  June  instant  requests roy  opin* 
ion  as  to  the  rights  and  duties  of  the  United  States  touching  the  diA- 
patch  boat  Dolphin,  reitently  constructed  by  Mr.  John  Boacb  under  a 
written  contract  entered  into  between  him  and  your  predeoeaaor,  the 
honorable  William  E.  Chandler. 

This  vessel,  you  inform  me,  has  been  found  to  be  defective  in  three 
particulars,  two  of  which  are  fundamental;  that  is  to  say,  (1)  she  does 
not  develop  the  power  and  speed  which  the  contract  calls  for;  (2)  she 
is  not  staunch  and  stiff  enough  for  the  service  expected  of  her;  and 
(3)  the  general  character  of  lier  workmanship  does  not  come  up  to  the 
requirements  of  the  contract. 

As  to  the  defect  in  the  article  of  si)eed.  The  act  of  Goufpress  under 
which  the  vessel  was  built  (22  Stat.,  477)  makes  an  appropriation  for 
the  (ronstruction  of  ''one  dispatch  boat,  as  recommended  by  the  Naval 
Advisory  hoard  in  its  re])()rt  of  December  twentieth,  eighteen  hundred 
and  ei|;lity-two."  Ui)on  reterencc  to  that  report  it  will  be  found,  as  I 
am  informed  by  you,  that  tlie  Board  recommended  the  construction  of 
''one  dispatch  vessel  or  clipper,  to  have  a  sea  speed  of  fifteen  knots,'' 
and  I  take  it  as  very  clear  that  the  recommendation  became,  by  force 
of  this  reference  to  it,  as  much  a  part  of  the  statute  as  though  it  had 
been  recited  therein  word  for  word. 

The  contract  contiuns  no  express  covenant  as  to  the  speed  of  i^ 
vessel — unless  one  is  necessarily  involved  in  the  stipulation  Jbr  a  *'od- 
lective  indicated  horse-power"  of  two  thousand  three  hundred— but 
its  very  lirst  covenant  is  to  <:onstruct  a  dispatch  boat  **in  confbnuily 
with  the  aforesaid  plans  and  specitications  hereto  annexed,  and  in 
accordance  icith  the  provinion8  of  the  acts  of  Congrese  OffrateA  Auguti  5 
and  March  3, 1883,  respectively,  before  mentioned  and  relating  theceto^" 
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and  I  am  of  opinion  that  the  covenant  bound  the  contractor  as  effect- 
ively to  make  a  ship  "  of  the  sea  speed  of  fifteen  knots"  as  though  he 
had  agreed  to  do  so  in  express  words. 

It  may  be  said,  possibly,  that  the  covenant  as  to  power  and  speed  is 
not  absolute,  but  qualified  by  the  i)rovision  that,  if  upon  the  trial  trip 
the  engines  should  not  develop  the  full  power  called  for  by  the  contract, 
and  the  failure  should  not  be  due  to  "defective  workmanship  or  mate- 
rials,'' the  ship  should  be  accepted  by  the  Government  nevertheless. 

This  attempt  to  bind  the  Government  to  take  from  the  contractor's 
hands  a  ship  of  less  power  and  speed  than  what  the  act  of  Congress' 
peremptorily  requires,  is,  in  my  opinion,  utterly  null  and  without  effect. 
It  was  to  the  quality  of  speed  more  than  any  other  that  Congress  was 
looking,  as  the  terms  "dispatch  vessel  or  clipper,"  used  in  the  report  of 
the  Advisory  Board  referred  to  in  the  law  plainly  show.  Congress 
deemed  that  the  service  required  a  swift  vessel  of  a  sea  speed  of  fifteen 
knots,  and  it  directed  such  a  vessel  to  be  contracted  for  and  built. 

The  contractor  cannot  be  heard  to  allege  ignorance  of  the  very  law 
under  which  the  contract  was  made.  He  was  bound  to  know  the  source 
and  extent  of  the  autliority  of  the  official  with  whom  he  contracted. 
"Individuals  as  well  as  courts,"  say  the  Supreme  Court,  "must  take 
notice  of  the  extent  of  authority  conferred  by  law  upon  a  person  acting 
in  an  official  capacity,  and  the  rule  applies  in  such  a  case  that  igno- 
rance of  the  law  furnishes  no  excuse  for  any  mistake  or  wrongful  act." 
(Whiteside  et  al.  v.  The  United  States,  93  U.  S.,  257 ;  Hawkins  v.  United 
States,  96  U.  S.,  691 ;  The  Floyd  Acceptances,  7  Wall.,  666.) 

With  a  full  knowledge  of  the  statute  authorizing  the  construction  of 
a  dispatch  boat  of  a  designated  speed  and  no  other,  and  with  the  plans 
and  specifications  under  which  the  work  was  to  be  done  laid  before  him 
that  he  might  bid  with  intelTigence  and  safety,  the  contractor,  if  he  had 
misgivings  whether  a  vessel  planned  like  the  Dolphin  would  make  the 
required  speed,  should  have  abstained  from  sending  in  proposals,  know- 
ing as  he  did,  er  ought  to  have  done,  that  a  ship  defective  in  point  of 
speed  could  not  be  accepted  under  the  statute,  whatever  her  merits 
might  be  in  other  respects. 

Under  any  other  view  the  most  imperative  requirements  of  Congress 
would  be  liable,  at  all  times,  to  be  evaded  upon  one  pretext  or  another. 
I  cannot  conceive  how  it  could  be  ieriously  urge<l  that  the  United  States 
iB  bound  under  the  law  in  question  to  accept  from  the  contractor  any 
other  sort  of  vessel  than  the  one  ordered  by  Congress  to  be  built — namely, 
a  dispatch  boat  or  clipper  of  a  sea  si>eed  of  15  knots ;  and  the  Dolphin 
having  been  found  not  to  be  a  vessel  of  that  description,  as  I  must 
assume,  it  would  seem  to  follow  that  nothing  short  of  an  act  of  Congress 
could  authorize  her  acceptance. 

I  come  now  to  consider  the  next  objection,  that  the  vessel  is  wanting 
in  the  necessary  strength  and  stiffness.  If  this  defect  exists,  as  I  must 
assume,  it  is  fatal,  whether  due  to  the  plans  upon  which  the  vessel  was 
built  or  not,  because,  by  the  ninth  clause  of  the  contract,  the  contractor 
and  bis  sureties  stipulate  ^'that  the  vessel  constructed  under  this  con- 
tract shall  be  sufficiently  strong  to  carry  the  armament^  equipment^  coalj 
stares  J  and  machinery  prescribed  by  the  Naval  Advisory  Board  and  indi- 
cated in  the  annexed  drawings  and  specifications    •••.'' 

Now,  it  is  too  plain  for  serious  discussion  that  the  contractor  has  by 
this  covenant  undertaken  to  make  a  ship  for  a  specific  purpose  in  ac- 
cordance with  given  drawings  and  specifications,  and  has,  to  all  intents 
and  purposes,  warranted  that  the  ship  so  agreed  to  be  built  shall  be 
"wiffiiaently  strong"  for  that  purpose.    In  a  word,  the  contractor,  by 


that  the  ship  was  so  constructed,  when  in  tmtb  it  was  not 
validity  whatever  to  a  pretended  act  of  acceptance.  It  was  : 
teutiou  of  Congress  that  the  United  States  should  be  foredoi 
eluded  in  any  such  way,  or  that  any  departure  from  theoontn 
as  expressly  provided  for,  should  be  condoned  by  the  act  or 
of  any  official,  and  that  it  should  be  oi)euv  at  all  timeB|  to  ata 
vessei  alleged  to  have  been  built  and  accepted  ander  the  la^ 
''  so  built  and  accepted.    It  was  competent  for  Gongreaa  to  ere 

traonlinary  barrier  of  this  kind  against  fraud  and  inefficiency 
the  duty  of  those  called  upon  to  apply  their  language  to  do 
a  way  as  to  make  it  effective. 
j  The  case  of  the  Floyd  Acceptances,  already  referred  to.  a 

I  difficult  it  is  to  bind  the  Government,  by  the  f    »  of  ita  <     c 

I  matter  of  contracting  for  and  disbursing  its  mo     rsi  t    li  fa 
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ridaals  or  private  parties,  I  do  not  think  that  the  party  occapying 

place  of  the  Oovernmeut  would  be  estopped  by  the  action  of  the 

ivisory  Board,  or  any  intermediate  agent,  b.>   wualever  name  sach 

tDt  might  be  known.     In  Glacius  v  Black.  50  K.  Y.,  145,  the  coart 

[>eal8  of  New  York  considered  this  question  very  elaborately,  after 

n    r  exhaustive  argument,  analyzing  and  applying  many  cases  that 

\  cited  in  argument,  and  by  a  unanimous  opinion,  Church,  chief 

ij  speaking  for  the  court,  ruled  as  follows: 

lere,  by  the  terms  of  a  contract  for  the  repair  of  a  baildiDg,  it  is  stipulated  that 

material  sbalt  be  of  the  best  quality,  and  the  work  performed  in  the  best  manner, 

}eet  to  the  acceptance  or  rejection  of  an  architect,  all  to  be  done  in  strict  acoord- 

■m«  with  the  plans  and  speciHcatioua,  and  to  be  paid  for  when  done  completely  and 

■^eepted,  the  acceptance  by  the  architect  of  a  different  class  of  work,  or  of  inferior 

terials,  will  not  bind  the  owner,  and  does  no*;  relieve  the  contractor  from  the 

eement  to  perform  according  to  the  plans  and  speciii  cat  ions;  the  provision  for 

stance  is  an  additional  safeguard  against  defects  not  discernible  by  an  unskillful 


This  case,  it  is  conceived,  goes  the  full  length  to  relieve  the  Govern- 

Dt,  in  this  instance,  as  cigainst  anything  in  the  nature  of  an  estoppel; 

in  this  opinion  (50  K.  Y.)  the  court  says:  ^^Fraud  ormistaJce  vi- 

a  the  certificate  in  those  cases  where  a  certifimte  is  otherwise  conolusioeP 

that,  as  upon  a  final  inspection  and  trial  of  this  vessel,  it  has  been 

i  that  a  certificate  1ms  been  given,  or  an  acceptance  made,of  work 

did  not  comply  with   the  requirements — and  whether  this  was 

ogh  fraud  or  mistake  it  matters  not — that  action  is  not  condosive, 

1  the  Government  is  not  bound  thereby,  as  an  individual  would  not 

in  a  similar  case. 

In  Bird  v.  Smith,  64  E.  C.  L.  E.,  785,  the  contract  was  for  the  sale 

d  delivery  to  the  plaintiff  of  a  quantity  of  iron  rails,  of  certain  weights, 

ioapes,  and  dimensions,  and  to  be  inspected  and  cortitied  as  then  agreed 

upon,  and  in  quality  equal  to  any  rails  made  in  Staffordshire.    A  plea 

"liat  the  rails  were  inspected,  certified,  and  approved  by  an  agent  of 

he  plaintiff',  as  provided  in  the  contract,  was  held  bad  on  demurrer,  on 

{{round  (among  others)  that  each  stipulation  is  in  its  terms  distinct, 

i  in  its  nature,  as  an  al)solnte  warranty  for  quality,  may  well  be  re- 

iuire<l,  in  addition  to  a  provision  for  inspection  and  approval,  to  guard 

igiii list  defects  which  inspecticm  cannot  discover. 

It  is  not  deemed  ne(*essary  to  say  more  upon  this  feature  of  the  case. 

All  that  has  been  said  thus  far  is  based  upon  the  idea  that  there  is  a 

^lid,  subsisting  contract;  but  it  is  proper  at  this  point  to  say  that  the 

visions  of  the  contract  binding  the  United  States  to  accept  the 

'     el  on  the  approval  of  the  Naval  Advisory  Board  are  in  my  0))inion 

oiu  and  inoperative,  as  shitting  a  high  trust  and  duty  from  the  Secre- 

wv  of  the  Navy  to  the  Board,  in  violation  of  the  act  under  which  the 

tract  was  made,  which  directs  the  Secretary  of  the  Navy  to  invite 

IM)8als,  which  authorizes  the  Secretary  of  the  Navy  "to  construct 

I  vessels  and  [)r(KMire  their  armament,"  which  requires  proposals  for 

work  to  be  "subject  to  all  such  rules,  regulations,  superintendence, 

nd  provisions  as  to  bonds  and  security  for  the  due  completion  of  the 

/ork  as  the  Secretary  of  the  Navy  shall  prescribe,"  and  which  author- 

the  Secretary  of  the  Navy  to  use  for  the  purposes  of  the  act  the 

luce  of  an  appropriation  made  for  another  object.    In  the  face  of 

se  explicit  provisions  it  seems  to  me  impossible  to  reach  any  other 

elusion  than  that  Congress,  after  providing  the  Secretary  of  the 

y  with'  abundant  facilities  for  forming  an  intelligent  judgment, 

tnded  that  the  full  and  ultimate  responsibility  of  carrying  out  the 

should  be  on  him. 

6141  n: ^21 
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This,  bowever,  while  proper  to  be  mentioned,  is  perhaps  not  of  i 
practical  couseciiience,  in  view  of  the  contractor's  express  covenaiii,Ai> 
ready  referri'd  to,  to  do  the  work  in  ucconlance  with  the  law  autbori^ 
in<r  it. 

But  beyond  these  questions  there  lies  another  of  very  great  ini] 
tance,  not  referred  to  in  \our  couiniunication  or  the  re])on;  accompany- 
ing it,  and  that  is  whether  there  was  any  valid  contract  at  all  betv^di 
Mr.  Hoach  and  the  United  States. 

As  we  have  seen,  tin*.  Secretary  of  the  Navy  had  no  power  tocont 
for  a  dispatch  boat  that  would  not  make  fifteen  knots  at  sea,  or  toae- 
cei)t  any  boat  not  built  '*  in  strict  conformity  with  the  contract '^  he^ 
authoii/A'd  to  enter  into. 

But  the  ninth  chuise  of  the  contract  provides  that  should  the  enpnei 
of  the  vessel  conti acted  for  fail  to  maintain  successfully,  ou  the  trial 
trip  for  six  consecutive  hours,  a  power  of  two  thousand  three  hundr«d 
horses,  the  vessel  shall  be  accepted  nevertheless,  if  it  appear  satisfao 
torily  that  the  shortcoming  was  not  owing  either  to  defective  workman- 
ship or  materials.    In  other  words,  it  was  to  make  no  difference  how 
much  the  engines  should  be  wanting  in  power,  and  consequently  ho« 
far  short  they  should  fall  of  i)roi)eIiing  the  ship  at  the  speed  reqnu 
by  the  law,  it  being  impossible  to  dissociate  power  fri»m  speed,  if  tht-re 
was  no  defect  in  the  workmanship  or  materials.    The  obvious  intent! 
of  this  was  to  relieve  the  contractor  of  all  duty  and  responsibility  asio 
the  speed  and  power  of  the  shi]),  and  make  it  feasible  to  force  upon 
United  States  a  ship  wanting  in  the  prime  quality  of  si>eed  and  Inn- 
damentally  ditferentfrom  what  Congress  authorized  and  was  so  desire 
to  secure.    It  needs  no  further  discussion  to  show  that  what  was  thni 
attempted  was  wholly  out  of  the  question. 

But  the  contract  is  an  entirety,  and  does  not  admit  of  beings  brokn 
up  into  fragments,  so  as  that  what  is  good  may  be  enforced  and  what 
is  bad  rejected.  The  stipulation  which  was  intended  to  relieve  the 
contractor  of  responsibility  for  the  power  of  the  engines,  and,  as  » 
necessary  consequence,  for  the  speed  of  the  ship,  forms  a  large  and 
most  im])ortant  ])art  of  the  consideration  moving  to  him  from  the  Gov- 
ernment. It  is  impossible  to  say  what  was  its  liearing  on  the  whole 
contract,  nor  is  it  material  to  do  so,  inasmuch  as  it  and  the  other  cor 
enants  of  the  Government  constitute  one  entire  and  indivisible  cou^ 
eration,  the  invalidity  or  illegality  of  any  element  of  which  most  neoet- 
sarily  vitiate  the  whole  and  abrogate  the  contract. 

This  is  very  well  illustrated  by  the  case  of  Ohater  «•  Beoket  (7  T. 
201),  which  is  often  referred  to  in  illustration  of  the  principle  < 
I  rely.    In  that  case  a  parol,  and  therefore  invalid,  promise  to      isi 
for  the  debt  of  another  and  a  ])romise,  entirely  valid  and  merii    i< 
formed  the  consideration  of  the  contract  sued  on;  and  in  view  oi 
defendant's  contention  that  the  consideration  was  void       fofo,  iti 
insisted,  on  the  ])art  of  the  plaintiif,  that  the  defendant  a    la  1 

answerable  for  so  much  of  his  contract  as  was  valid,  bat  ib  uj 

the  court  in  reply,  that  the  agreement  was  entire,  and  tl  let 

be  no  recovery  on  one  part,  the  other  part  being  illegal.    I         u 
by  Chief-Justice  Gibson,  ^*If  any  part  of  an  indiviMle  wn      m,  or 
part  of  an  indiviaible  consideration  for  a  promise,  is  ilh       »       \i     »m 
void."    (Filson  v.  Ilimes,  5  Pa.  St.,  456.)    In  Uie  lat  e  i    i  c 

eration  was,  like  that  in  the  case  before  me^  made  ap  ok      ^ 
ulars,  one  of  which  was  illegal;  and  the  learnt  j  t      t 

illegal  part,  says,  '^  Who  ciin  say  from  this  how  i  oi 

into  the  defendant's  computation  of  what  he  v 
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refer  also  to  the  cases  of  De  Beerski  v,  Paige  (36  N.  "Y..  537Vj 

iF.Pettit  (32  Ala.,  289);  aud  Doty  v.  Knox  County  Bank  (16  Ohio 

i34),  as  directly  m  poiiit. 

1^  follows,  then,  tluit  no  contract  exists  between  Mr.  Boach  and  the 

i     I  States,  and  that  the  large  sums  of  money  which  have  been  paid 

nuach  have  i)assed  into  his  hands  without  authority  of  law,  and  are 

by  him  as  so  much  money  had  and  received  to  the  use  of  the  United 

ac«      and  may  be  recovered  from  liini.    And  not  only  so,  but  the  money 

18  paid  him  by  officials  holdin<;  a  fiduciary  relation  to  tbe  GovernmenI 

,viiig  gone  into  the  ship  Dolphin,  a  court  of  equity  will  follow  it  therei^ 

for  that  purpose  entertain  a  proceeding  against  the  ship  itself.    Iti 

lort  of  this  position  I  need  do  no  more  than  cite  the  recent  decision 

Lue  Supreme  Court  of  the  United  States  in  the  case  of  the  National 

ik  V,  Insurance  Company  (104  U.  S.,  55). 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

A.  H.  GARLAND, 

Attorney-  QenerdL 
The  Sbcretaky  of  the  Navy, 


tement  of  Naval  Advisory  Board  concerning  the  criticisms  on  the  U.  S,  A 

Dolphin. 

Tbe  criticisms  of  the  examiners  are  taken  up  as  nearly  as  possible 
the  order  which  they  occur  in  their  report  and  its  appendix;  thiB 
narks  on  each  subject  have  been  collected,  quoted,  and  are  immedi- 
I     f  followed  by  our  remarks. 

STRUCTURAL  STRENGTH. 

'•'o  locate  accnrately  the  causes  of  the  weakness  observed  in  her  would  ueoeseltAte 
expenditure  of  a  vory  largo  Hiini  of  money  in  taking;  out  the  machinery,  &c. 
<'bat  the  Dolphin  has  nut  tho  requisite  strength  and  stiffness  to  enable  her  to 
iie  tbe  speed  required  uu<ler  the  conditions  she  must  be  prepared  to  meet,  admlls 
m  ao  doubt  in  the  opinion  of  the  Board. 

On  the  occasions  relcrrcd  to  (trials  in  Sound)  the  vibrations  of  the  Dolphin,  when 
■nl'jected  to  only  that  <luty  and  test,  were  very  perceptible  and  of  a  character  to  dem- 
trate  inadequate  stilfni'SM. 

Jnder  such  circuniHtauces,  the  lloor  of  the  engine-room  was  observed  to  spring 

nverely.    Aud  this,  let  it  be  noted,  occurred  when  she  was  subjected  to  mnoh  leas 

■•^'^reduty  than  wlien  actually  engaged  in  the  service  for  which  she  was  intended. 

Ke  facts,  so  obvious  to  the  lioard,  needed  no  corroboration,  bnt  corroboration  was 

liHhed  on  the  second  of  the  unsuccessful  trial  trips  witnessed  by  the  Board.    On  thai 

wcAfciou  her  after  crank -pin  became  hot  after  a  short  run— even  before  the  actual  trial 

htd  been  begun.    This  ])i  n  had  gi  ven  no  trouble  on  the  previous  trial,  and  the  Board  was 

'■*'''^ru]e<l  by  the  contractor  aud  his  men  that  it  had  never  before  given  any  troabla* 

only  reason  apparent  for  the  cause  of  the  trouble  on  this  occasion  and  the  ODd 

-»  ^rhich  it  was  doubtless  due,  is  to  be  found  in  tbe  following  facts:  On  the  previooa 

«c«sfnl  trial  about  40  tons  of  pig  iron  had  been  put  in  the  forward  part  of  thB 

Mikp  to  trim  her.    Five  tons  more  were  abided  on  this  occasion,  and,  of  coarse,  some 

Dortion  of  the  coal  had  been  consumed  from  her  bunkers.    Even  these  slight  changes 

he  situation  of  her  weights  were  seemingly  sufficient  to  alter  her  shape  so  as  to 

^  this  after  crank-pin  to  heat  almost  at  once. 

lerefore  the  question  arises,  Is  this  structural  weakness  due  to  a  fanlt  of  plan 
rxecntion,  or  does  it  proce<Hl  from  both! 

•a  justice  to  the  contractor,  it  is  proper  to  stat4)  that  the  plans  exhibited  to  the 

ird  and  those  furniNhed  to  the  contractor  are  very  meager,  and  by  no  means  pro* 

-ue  for  a  veshcl  of  adequate  strength  for  the  uses  for  which  the  Dolphin  was  Ia- 

drd. 

A'bile  it  is  clear  that  the  plans  are  at  fanlt,  anA,  if  AArried  out  in  tbe  best  manneri 
uhl  ui't  produce  a  vebbel  <»f  Hiinieient  strenirth.  vet  it  seems  to  the  Board  that  Ihs 
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Dolphin  t'xliiltits  a  dcjireo  of  woakiicHS  in  excestt  of  what  can  properly  be  entirely  at> 
trihiitod  to  defect i VI*  ])lan.s.  Wherefore  the  lioartl  is  of  the  opiuiuii  that  thepxaci- 
tioii  iniiHt  hi>  faulty  in  lliiH  re<;ard;  but  it  \h  iniposnible  to  vtate  with  exactnewtk 
decree  ot  blunie  that  might  properly  attach  to  the  contractor  in  thin  precipe  rmpccS 
without  taking  out  tho  n>achii)ery  and  <tpening  np  the  nhip^a  work,  as  previonilf 
stated,  involving  a  hirge  expenditure  of  money. 

Tho  Hoard  *  *  "  has  to  regret  that  ho  much  of  the  veBaeFa  atrenj^h  rati 
upon  opinion.  Notliing  short  of  a  trial  at  Hen  for  some  time  anil  In  rough  wat«r  en 
HatiHfaet(»rily  dererniine  her  aetual  ntriMigth  or  weakness. 

Ad.  p.  7.     (Referring  to  the  trial  of  May  1*2.) 

The  vil>rati(»iiH  of  the  nhi])  during  the  rnn  were  of  such  a  nature  aa  to  indicate! 
lack  of  Htrurtural  KtitfnevH  wliieh,  in  the  opinion  of  the  Bi»ard,  will  he  likely  to  rack 
and  weaken  the  ship,  es])ecially  under  full  power  in  a  8(*a-way.  The  flootv  fonniB| 
the  engine-room  t'oundiitionHS])ringKev«'relyi  even  when  running nndrr  ordinary  pi»wa 
in  smooth  water,  and  in  the  opinitui  of  tlie  KoanI,  a«hlitional  stitlneas  shonldlw  pi» 
vided  under  the  eugiueH  and  intermediate  betweeu  them  and  the  after  hulkbewlef 
the  eugine-roonif  in  the  way  of  webbed  frames  forming  crosa-floora  extending  iipti 
tiie  lower-deck  htringers,  and  from  thin  by  suitable  proportioua  to  aLape  for  pastafe- 
wiiy  to  extend  to  niiiiu-deck  stringers. 

The  working  of  the  Kteam-steering  ei  gine  eaui«ed  a  severe  vibration  of  the  ste 
part  of  the  vessel,  due,  in  tliH  opinion  of  the  Board,  to  the  unusual  character  of  tlM 
steering  apparntus  !i]t])lied  for  n  naval  vessel. 

Ad.  )).  r<  and  1).     "     *     "     but  the  40  tons  of  pig-iron  ballaat,  placed  iu  the  fo^ 
ward  end  of  the  ship  on  the  trial  of  the  12th  instant,  and  the  5  toua  luore  of  like  bal- 
last, put  on  hoard  iu  the  sanu'  ]>art  of  the  vessel,  on  the  occasiim  of  this  Hecond 
attempt,  together  with  the  hssened  weight  amidshiiNi  iu  the  amount  of  coal  e«a- 
sumed  fioui  the  bunkers  in  the  running  of  the  engines  for  many  houra  alongHid« 
do<'k,  as  wi'Il  as  in  the  river  and  Sound  before  the  trial  couhl  l>e  carried  out, 
have  had  souietliiug  to  do  with  the  failure  of  the  machinery  to  work  pm|HrrU.    «• 
such  be  the  fact,  it  indicates  nothing  less  than  structural  weaknesaof  the  veMsef,  • 
tirmatory  of  the  impressions  of  the  Hoard, as  expressed  iu  auother  part  of  thia  re{iu» 

The  abovo  statements  clearly  brin^  ngaiiist  the  Dolphin  the  most 
rion.s  eharge  of  structural  weakness,  due  to  faulty  design  aud  aprg 
vated  by  defective  workmanship. 

The  aneg:ed  evidence  in  support  of  this  charge  consists  of  (1)  vibra- 
tions of  the  stru(*ture  while  under  full  si>eed ;  (2)  heating  of  two  (trunk- 
I)ins  on  two  successive  occasions.  This  evidence  is  preKente<l  and  dis- 
tinctly attributed  to  lack  of  structural  strength;  yet,  in  closing  tl 
report  they  state  that  they  regret  that  the  matterrests  niM)ii  opinion,  auu 
that  nothing  short  of  a  trial  at  sea  for  some  time  iu  rough  water  can 
Matisfact(u*ily  determine  her  stren^rth  or  weakness. 

AVe  now  ])ropose  to  show  that  tlie  Dolphin  is  a  strong,  staunch  t 
sel,  and  the  abovr  opinion  was  formed  in  the  utter  absence  of  |K)8itive evi- 
dence, an<l  couhl  not  be  derived  from  an  examination  of  the  facts.  ■ 

As  the  absolute  size  of  tiie  vessel  enters  into  a  question  of  this  ki       ■ 
it  is  allowable  to  recall  the  dimensions  of  the  Do1]ihin — 240  feet  len, 
hetwten  perpen<liculars,  ;i2  feet  beam,  19.8  feet  depth,  aud  1,500 1 
dis|)hicem(Mit. 

In  (*xaTninin<r  the  strength  of  a  complex  structure,  the  first  inquin 
natuially  as  to  the  strength  of  the  material  and  the  fastenings.    ' 
structure  of  the  Dolphin  is  composed  of  the  l)est  quality  of  mild  steo, 
and  a  most  care'ul  and  elaborate  series  of  tests  on  the  whole  of 
frames,  an^Us,  and  plates  show  an  average  ultimate  tensile  strength  w 
li8.r>  tons  per  s<|uare  inch,  an<l  an  averageductility  in  Sinches  of  25  | 
cent.    The  riv<Ms,  up(ui  which  the  strength  of  the  whole  structure  ue- 
pends,  are  also  of  steel,  and  are  probably  the  most  reliable,  unifo 
and  tou^di  material  ever  used  for  the  purpose.    The  shearing  streoiEiB 
of  a  :{"  steel  rivet  in  a  {i^'  hole  is  found  to  be  12  tons,  which  ezce 
by  more  than  lM)  per  cent,  the  strength  of  the  finest  iron  T\vi 

Next  in  order  we  examine  the  arrangement  and  distrll     u<      it 


I 


:s 


material,  and  will,  therefore,  Driefly  describe  the  structure  uf 
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Dolphin  ia  framed  on  the  transverse  syHteni,  oomrnonly  a<Iopted 
cliaiil  voKseU. 

Htde-bar  keel  is  comirowii  of  a  center  plate,  33"  detp  and  weiph- 
pouiids  [>er  sqaare  loot,  or  i"  tliiuk ;  of  two  aide  bars  fl"  liy  22J 
8;  of  the  rider  plates  at  tlie  top,  each  12"  wide  by  15  iiounda,  aud 
iiliimou^  angivs  securing  them  to  the  miitdle  plate  and  the  reverse 
J,  each  5"x3"xl0  ponnda.  The  framcB  are  spaced  22",  from  ceu- 
uenter,  and  are  com  posed  (if4"X'i"x9  poiiiida  frame,  aud  'Ax~^x6 
K  re.verse  anglet*,  with  Houra  i>i"  deep  and  12^  pounds  per  isquare 
the  reverse  frames  bi'ing  esirned  up  to  the  main  deck  ou  every 
I  excei>t  light  fore  and  aft,  where  tlioy  are  carried  to  the  berth 
in  alternate  frames.  The  pbiting  is  worked  in  14'  8"  lengths,  the 
inlH  are  25  pounds  per  8i]ii;irf  fimt,  and  the  remainder  of  the  bot- 
lating  17J  ponnda.  Tin>  .-.luer  .shake  is  formed  by  a  dnnbliiig 
1 4  feet  wide.  The  platin;;  is  iloiihle  riveted  at  the  edges  and  butts, 
:  in  the  Hush  plating  almve  the  water,  which  is  secnred  at  the 
by  single  riveted  edge  Wrips,  except  at  the  sheer  strake,  where 
.re  donble  riveted, 

spar  deck  beams  ttre  7"  T-bulb,  2o  ponnds  per  foot  length,  one  un 
niteniate  frame,  or  every  3'  S".  The  cieck  is  plated  tlirouBhout 
nglh  of  the  engine  and  Iwiler  apaces,  or  OU  fieet  amidxhipa,  with  15- 
.  plating  and  single- riveted  cOge  strips  ami  treble  riveted  butt 
..  Befoi-e  and  abaft  the  engine  spaces  the  plating  taiiern  to  10 
Is  jier  square  foot  at  the  extremities  and  the  stringet  pInteH,  wliicli 
I>oun(ls  aniidsldp.«,  to  12^  ])iinnila.  The  onter  angle  securing  the 
er  totho  aide  of  ihe  deck  i«3"x3i"x8potinds,  and  the  water-way 
lied  by  two  angles  3"xy  "x8  pouuds,  aud  2J"x2i"xo  pounds. 
eck  is  laid  witli  Sy  jiine  planking  secured  with  wood  screws, 
berth  deck  beams  are  of  t he  T  bulb  partem  fi"  deep  by  Impounds 
leal  loot.  Tlie  stringer  'm  Ihia  deck  is  32"  wide  and  12^  ponnds 
nare  foot,  secnreil  to  the  deck  pldting  by  abort  angles  3"x-"xfl 
s,  andby  a  con  tin  nous  allele  ol' the  same  dimensiona  to  the  reverse 
».  This  atringer  tajiers  to  1(1  ponnda  forward  and  al^,  and  in  all 
.  where  it  is  cut  for  coal  chutes  or  anything  of  the  kind  it  ia  amply 
maated  by  donbliiig  plates.  Korward  and  abaft  the  engiun  and 
spaces  a  central  lie  jdale  3G"  wide  extends  from  aft  to  the  col- 
bulkhead  and  forward  to  tiie  atein. 

wldilion  to  the  longitudimd  Htrength  provided  by  the  decks,  keel, 
ilaiiiig,  there  are  three  kt'tdsonrs  tietween  the  berth  deck  aud  the 
«r  this  purpose  anil  to  aliai'ii  tije  buttoin.  The  Upper  bilge  keel- 
onciistsof  two  angle.-  5x;ixlO  pounds  per  foot  placed  back  to  back 
letured  to  each  Inline  by  a  double  reverse  clip,  long  enough  to  tiike 
rivets  on  the  frame.  This  extends  continuously  from  the  stem 
bit  forms  the  breast  hook  next  below  tite  lierth  deck  to  the  at^r 
ioii,  or  atufilug-box  bulkhead,  where  it  ends  just  below  the  berth 

slower  bilge  keelson  consists  of  intercostal  (ilatea,  12j  ponudsiter 
B  foot,  secured  to  the  outer  ]iluling  mid  floors  by  short  angles  3"  X 
'  pounds  per  foot  length,  and  to  the  reverse  tramea  by  two  con- 
is  ariglea  r>"x'^"  x  10  poniid.i.  The  angles  of  this  keelson  arecou- 
B  Iwtween  the  tr^iiLsverr^e  liulkhetida  in  the  fore  and  after  hold, 
*S  feet  from  the  stem  and  stern,  where  they  join  the  orlop  deck 
Tbe  iiitercostiil  phitea  enil  forward  at  the  forward  Are  room  bulk- 
>*»*l  att  at  the  after  engine  room  bulkhead. 
*i«ie  keelsous  are  made  nji  similarly  to  the  lower  bilge  keelson 
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except  tbe  plate  is  continuous  at  the  top  and  jogged  over  the  frames. 
The  angles  extend  10  feet  forward  and  abaft  the  bulkheads  in  the  fort 
and  after  hold  and  the  plates  extend  to  these  bulkheads.  These  keel- 
sons are  not  continuous  through  the  engine  room  as  they  come  too  near 
the  engine  keelsons;  therefore  they  continue  one  frame  space  into  tbe 
engine  room  at  each  end.  and  are  then  rejdaced  by  a  i)air  of  5''x3"xlO 
pounds  angles  midway  between  the  engine  keelsons  and  the  lower  bilge 
keelsons. 

The  main  transverse  bulkheads  in  the  ship  are  composed  of  i»latea 
weighing  12i  [)ounds,  tai  ering  to  10  and  7i  pounds  at  the  top,  except 
the  collision  bulkheads  which  are  15  jmunds  to  10;  the  plates  are  lapi>eil 
flnd  single  riveted  at  the  edges  and  butts,  and  stiffened  by  vertical 
8"x2V'xO  pound  angles  30"  apart.  They  are  secuied  to  the  i)latiiig 
of  tlie  skin  by  o"x3"x8  pound  angles.  All  the  umin  bulkheads  extend 
water-tight  to  the  main  deck,  and  are  situated  as  follow^:  (1)  Forward 
collision,  11  feet  abaft  the  stem;  (2)  in  fore  hold  lM*tween  chain  lockers 
and  fore  hold  47  feet  abaft  the  stem;  (3)  30'  0"  abaft  this  is  the  bulk- 
head forming  the  forward  end  of  the  boiler  compartment.  This  com- 
partment is  48  feet  long  and  separated  from  the  engine  compartment 
by  a  coal  bunker,  11  fet»t  long,  formed  by  (4  and  5)  two  com]dete  bulk- 
heads. The  other  coal  bunkers  are  at  the  sides  and  above  tlie  boilers, 
and  in  a  bunker  just  forward  of  the  boiler  eompartmeut  on  t)ie  berth 
deck. 

The  engine  room  is  29.5  feet  in  length  along  the  keel  and  (C)  the  bulk- 
head at  the  after  end  extends  to  the  berth  deck,  which  is  there  platt^d 
water-tight  from  thence  four  frame  spaces  f'»rward,  from  whence  tli6 
bulkhead  is  carried  to  the  nmin  deck.  (7)  At  22  feet  abaft  the  lower 
engine  room  bulkhead,  or  45  feet  from  the  stern  post,  comes  that  in  tli6 
after  hold  which  separates  the  cabin  and  ward  r<K>m.  The  (8)  after 
collision  bulkhead  is  17.5  feet  from  the  stern  post,  but  at  the  level  of  tbe 
berth -<le(!k  jogs  six  frame  spaces  aft  to  save  room. 

These  are  the  i)riucipal  structural  airangements  of  the  vessel.    Tbe 
local  strength  has  been  carefully  attended  to  in  the  hatch  coamings  af 
the  en«;ine  and  boiler  hatches,  the  i)illaring  throughout,  an<l  especially 
around  hatches  and  in  the  boiler  spaces;  tlie  beams  under  the  track  of 
the  pivot  gun  are  8"  deep  and  ch>sely  pillared;  an  8''  J-beam  forms  a 
transverse  tie  in  the  center  of  the  boiler  space  at  the  level  of  the  berth 
de<n{.   The  boilers  are  set  foreand  att  on  athwartshipbearersof  the  ususil 
form  and  of  gieat  strength,  the  reverse  franu's  beinp^  doubled  through- 
out the  boiler  compartments.     The  framing  under  the  engines  is  formed 
by  increasing  the  depths  of  the  iio(U's  to  30"  ami  their  weight  to  17J 
lbs,  increasing  the  dei)tli  of  the  thrust  block,  center  and  side  keel- 
sons in  the  same  proportion,  and  covering  the  whole  with  a  f"  steel  plate 
extending  alxmt  1  foot  beyond  the  et^ix^'  of  the  engine  bed  jdale.     The 
reverse  frames  being  titte<l  at  the  usual  height  of  the  floors  and  doubled 
throughout  the  engine  spac4'. 

We  have  compared  the  scantlings  of  the  Dolphin  with  those  pr^ 
scribed  by  Lloyd's  rules  for  a  vessel  of  her  diuieusiou8|  of  the  highcfll 
class  100  A,  with  the  following  result: 
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SCANTLINGS  OF  THE  DOLPHIN. 

ioHB  of  ship  for  Lloyd*  8  nileSj  •24.V  lengthy  31'. 86  molded  breadth,  19'. 8  molded  depth. 
Halfgirthy  30'.     Length  =  12.37  X  depth  =  7,7  X  breadth. 

No.  for  franjt'S,  65.73.    Plating  No.  16,103. 


Parts. 


Lloyd's  iron. 


fnaK^ _ 

l«vrr»e  frames 3"x3"  x 

klkbesdn I  ^ 

I^ I  8i"x2i" 

8"  X  -.'i  ' 


4"  X  3"  X  7g" 


thru 


Blfiu  fMme I  8"x5" 

Qirboords      ii"  --• 


■^*flin  plaiiDg 
r  stmke 


rn 


1kw%  iiniler  engineii  and  IniilerH 
tIp^rd«H;k  planking 

lai!l««  iu  lower  strioserit 

Attlm  in  app«*r  strincwra 

kiiB:n;r  on  upper  deck. 

Undeck  


< I 


'ni  for  shaft  sll«»y 

II**  Hue  ko^-liWtn  plnte . 

plate  at  top  of  keelson  plate 

*rM  at  t<i|>  of  keelson  pinto 

>  keelaous ... 

C     8"  X  ^-17.42  lbs 
liip  beams  < 

fma9  spacing 


a-3"x3"x,«,-7.07 


U 


01/ 


Lloyd's  steel,  i 


4"x3"x,V'  ••-! 
3"  X  3"  X  ,<«,"  . . . ' 

I 

8i"x 

8"  X  24' 

8"  X  5" 
j»  // 

TB      ■ 


Lloyd'H  steel, 
io  pounds. 


"  to  i\," 

2i" 
24"  . 


<''x3"x8.451b8 
3"  X 3"  X 6  lbs.. 

10"  to  121"  •  -  •  • 

8i"x2i" 


Spec!  fi  cations 
of  Dulpkin. 


4"  X  3"  X  9  lbs. 

3"x2*"^6  Iba. 
5ColliHioi)  l.'ilbs 
{lO"torj|lba. 

9" X  21". 

1" X  24". 


84"  X  24" ,  .    -  .,  . 

8"x5" 84"x44". 

224  ll'8 25  Iba. 

Bil^eHt  rakes, 
2U  lbs. 


?." 


U" 

l".»4"x^V' I 

O^  ....  •••.t 

4"x4"x4"  ....| 
4"x4"x4"  ..^.! 

52"xU" i 

For^leiii^tbof 
Hbip  i". 

it" 


I'a"  to 


1»4" X  ^fl" 


.V  X  34"  x^"  .. 

5" X  34"  X  VV"  ■ . 

Kqtiivjilentso- 

lid8"x24.5Ulbs. 


34" 

4"  X  4"  X  ^-a"  . . . ' 

4"  X  4"  X  jV'  -  -  - , 

S2"x,^" i 

41eugth,f»a".. 

iV'tOxV-    •- 
j»  // 

Trt  

_7  " 

T  n     

5''  X  34"  X  ^^"  . 

ft"  X  34"  X  iV  . 
8"  X  20  lbs... 


17.5 

275  lbs 

I»4"xl5  1bs... 

20  lbs 

34  lbs 

4"x4"xlO  lbs. 
4"  X  4"  X  10  lbs. 

52" y  224 

i  I'gtb  124  lbs. 

10  to  124  lbs... 

20  lbs 

17.5  lbs 

5"  X  34"  X  12  lbs 
5"  X  34"  X  12  lbs 
8"x20  lbs 


23' 


17.5  lbs. 
2  of  17  5  lbs. 
18"  X  124  lbs. 
174  lbs. 
34". 

5"  X  3"  X  10  lbs. 
.5"x3"x  10  lbs. 
15  to  124  lbs. 
Full    1.  nsth, 
15  to  10  lbs. 
10  lbs. 
20  lbs. 
15  lbs. 

5"  X  3"  X  10  Iba. 
5"  X  3"  X  10  Iba. 
7"  X  5"  X  26  Iba. 


22". 


Showing  tliat  in  till  essential  matters  the  requirements  of  Lloyd's  are 

ee<led.    Tbc rules  require  in  the  engine  space  two  web  frames  which 

oave  not  lieen  fitted  ;  they  couhl  not  be  got  in  on  the  starboard  side 

owing  to  the  location  of  the  pumps,  and  it  was  not  c()nsi<lered  necessary 

Io  more  than  make  the  clouble  reverse  frames  on   four  beams  the 

weight  as  the  frame  angles,  on  account  6i  the  unusually  short 

[h  of  the  engine  room,  only  22  feet  at  the  upper  ])art.     The  rules  re- 

<      e  a  heavier  stringer  plate  on  the  upper  deck  than  we  have  fitted, 

on  the  other  hand  they  require  tlie  (leek  to  be  i)lated  for  the  full 

oresidth  of  the  ship  for  only  one-half  the  length,  whereas  the  J)ol[>hiQ 

ba8  a  complete  steel  deck  throughout  her  length. 

It  18  proper  to  notice  here  that  in  (lesigning  a  naval  vessel  which 
earned  to  a  com]>arative  f*xtent  a  definite  fixed  load  of  small  variation, 
ft  w  always  fouiul  desirable  in  some  respects  to  depart  from  therequire- 
nentx  of  the  registration  societies,  whitih  by  their  tables  prescribe  the 
ntliiig  for  a  vessel  of  certain  jiroportions  which  may  be  of  any  form 
repirds  the  lines  and  for  any  class  of  service  from  (tarrying  coal  to 
pig  iron.  Therefore,  it  is  often  i)ossible  in  designing  a  vessel  for  the 
naval  service  to  save  weight  in  the  hull  to  be  efilricntly  used  for  other 
pfir|K>ses;  in  fact,  it  is  only  by  the  most  careful  attention  to  matters  of 
tbiM  sort  that  any  progress  can  be  made  in  ship  design. 

Having  now  sufliciently  ind'c^ited  the  nature  and  i)articulars  of  the 
•tnietnre  of  the  vessel,  we  will  now  discuss  briefiy  the  question  of 
whether  it  is  snfiQciently  strong  to  withstand  the  stresses  to  which  it 
may  be  8abjecte<l.  We  are  well  aware  that  there  is  nothing  that  is 
more  cerfain  to  bring  to  light  any  latent  defects  which  may  exist  in  a 
Teftsely  eitber  local  or  structural,  than  heavy  weather  at  sea,  and  that 
under  these  conditions  weakness  may  develop   itself  iu  ships  which 
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appear  to  be  strong  and  well  built;  but  here  we  have  to  deal  with  a 
question  of  structural  strength,  concerning  which  there  are  well-recog- 
nized methods  of  investigation  ;  these  have  been  followed  out  with  care, 
and  we  have  also  made  investigations  quite  beyond  the  ordinary  course. 

In  discussing  the  strength  of  a  vessel  the  absolute  size  is  of  consid-  / 
erable  importance,  for  the  parts  of  a  ship  are  proportioned  not  only  ' 
with  regard  to  strength  of  the  structure  as  a  whole,  but  with  regard  to 
dural»ility  and  local  strength.  It  is  found  that  the  structural  strength 
of  small  vessels  is  very  much  greater  than  large  one«  on  this  account, 
for  small  and  large  ships  corrode  equally  fast  and  other  local  influences 
are  in(lei)endent  of  the  size;  therefore,  in  the  Dolphin,  comparatively  a 
small  vessel,  if  the  local  strength  has  been  carefully  attended  to,  we 
should  ptima  facie  expect  to  tin<l  her  ami)ly  strong  structurally. 

The  chief  strains  to  which  ships  are  subjected  are  thus  described  by 
Mr.  AVhite,  in  his  Manual  of  Naval  Architecture: 

(1)  StiaiiiH  tcndin;:  to  produeo  lon;;iru(Uiial  bending,  "hogging"  or  ** sagging,'*  i" 
the  structure  cinmidrred  na  h  whole. 

(2)  iStiaiuH  t«*nding  to  alter  tlie  transverse  form  of  the  ship;  i.  e.,  to  ehaD«;e  lb® 
form  of  athwart  wet  ions. 

(*{)  Strains  inci<le!ital  {o  propulsion  by  sails  or  steam. 

(4)  Strains  attectin^  parti<'ular  parts  of  a  ship — **  local  strains'' — tending;  to  prO' 
duee  local  dainaiife  or  change  of  form,  independently  of  changesiu  thestructnre  co^' 
sidereil  as  a  v%  hole. 

Bchiib's  these  there  are  other  strains,  of  less  practical  importance,  which  are  ir*' 
teres! injj  fiom  a  scientific  point  of  view,  but  need  not.  now  lie  discussed,  as  there  i^ 
ample  strength  in  the  structure  of  all  ships  to  resist  them,  and  there  is  no  necessity 
in  arranging  the  various  parts  to  make  special  provision  against  such  strains. 

The  principal  strains  to  which  ships  are  subjected  in  still  \Nater  ar^ 
those  due  to  the  unequal  distribution  of  weight  and  buoyancy,  an^ 
though  they  are  by  no  means  so  great  as  those  experienced  in  a  sei*' 
way,  still  thej  bear  directly  on  the  casein  point,  where  it  i8  charged 
that  a  weight  of  45  tons  in  the  bow  so  deflected  the  ship  and  sufficiently 
affected  the  aliginnent  of  the  machinery  as  to  heat  the  craukpin  journa  h 
These  investigations  aKso  give  us  the  means  of  coii>paring  the  streiigtb 
of  the  Dolphin  with  other  vessels  under  conditions  asually  considernl 
to  measure  the  strength  necessary  to  meet  the  strains  jiroiluced  in  a 
sea-way. 

When  the  Dolphin  floats  in  still  water  loaded  as  if  fully  equipped  for 
sea,  w  ith  bunkers  full  and  water  in  the  boilers,  the  curve  of  loads  ob- 
tained from  a  comparison  of  the  weight  and  buoyancy  througtiout  the 
length  shows  that  for  41.2  feet  from  extreme  aft,  or  to  about  the  after 
pillow-block  of  the  main  shaft,  there  is  an  excess  of  weight  over  buoy- 
ancy of  40  tons;  trom  thence  to  the  edge  of  the  engine  bedplate  the 
buoyancy  ex<eeds  the  weight  by  107  tons  distributed  over  52.5  feet  of 
length.  Throughout  the  engine  space  to  about  6  feet  forward  of  the 
midship  coal  bunker  the  weight  is  in  excess  by  63  tons.  Throughout 
the  space  oc(aii»ie<l  by  the  boilers  the  weight  and  buoyancy  are  nearly 
equal,  the  buoyancy  having  an  excess  of  15  tons  over  a  length  bf  29 
feet.  Fnmi  tliere  through  the  forward  coal-bunker  to  the  center  of  the 
magazines  the  weight  is  in  excess  by  44  tons.  Then  over  a  length  of 
41.5  feet  there  is  a  slight  excess  of  buoyancy  of  38  tons,  and  from  thence 
to  the  stem  an  excess  of  weight  of  13  tons. 

It  will  thus  be  seen  that  there  is  no  very  marked  load  at  any  jioint, 
nor  any  combination  of  loads  and  supporting  forces  to  produce  a  large 
bending  moment ;  in  fact,  the  maxiniuni  bending  moment  in  still  water, 
which  ten<ls  to  hog  the  ship,  or  to  bend  her  upwards  in  the  center,  iade- 
termined  to  be  but  2,i!00  foot-tons,  or  l-lOTth  of  the  length  x  displace- 
ment, or,  in  popular  language,  the  moment  that  would  to  produced  by 
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22  tons  at  the  end  of  a  lever  100  feet  long.  This  occurs  at  8  feet  abaft 
the  engine-room  bulkhead,  and  produces  a  fiber  stress  in  tension  on  the 
apper  deck  plating  of  O-lOths  of  a  ton  [)er  square  inch,  and  a  com- 
pression on  the  keel  of  (>5-l(i0th8  tons  per  square  inch.  A  fair  working 
load  for  the  metal  would  be  5  and  4  tons  ])er  square  inch  respectively, 
and  thus  the  actual  stress  is  hardly  of  any  importance,  which  is  what  we 
expected  to  find. 

The  strains  exi)erienced  in  still  water  are  much  altered  by  the  varia- 
tions of  the  distribution  of  buoyancy  when  the  vessel  is  rolling  and 
pitching  and  traveling  over  waves.  These  various  efl'ects  we  cannot 
calculate,  bnt  we  can  take  a  case,  which,  though  it  does  not  presume  to 
rfjiresent  what  the  strains  actually  are,  probably  is  a  most  unfavorable 
case  as  regards  structural  strength,  namely,  to  suj^jiose  the  ship  to  rest 
instantaneously  on  the  crest  and  then  on  the  trough  of  a  wave  of  her 
own  length. 

When  the  Dolphin  rests  on  the  crest  of  a  wave  240  feet  long  and  15 
feet  hijih,  the  maximum  bending  moment,  which  ten<ls  to  hog  the  ship, 
amounts  to  8,700  foot  tons,  or  l-43d  of  the  lenjjth  x  displacement.  This 
(KX'urs  just  abaft  the  smoke-pipe,  and  produces  a  tiber  stress  in  tension 
on  the  upper  deck  of  2.4  tons  jjer  square  inch,  and  in  comjiression  on 
the  keel  of  2.5  tons  i)er  square  inch. 

In  the  hollow  of  a  wave  of  the  same  dimensions,  the  tendency  is  to 
Bag  the  ship,  the  maximum  occuning  at  the  same  place  and  beingin 
intount  about  11,484  foot  tons,  jiroducing  a  tensile  stress  of  3.7  tons  on 
the  keel  fftid  a  coni])iession  stress  of  2.0  tons  i)er  square  inch  on  the 
upper  deck  plating. 

Manj  calculations  similar  to  these  have  been  published  in  regard  to 
trmored  vessels,  which  have  unusual  and  concentrated  loads,  butcom- 

Gratively  few  are  available  for  unaimored  vessels  com))arable  with  the 
>lphiii. 

The  following  is  a  table  taken  from  a  paperin  the  Transactions  of  the 
lostitntion  of  Naval  Architects  for  1874,  on  *•  thestrength  of  iron  ships,^ 
bjMr.  W.  John,  then  surveyor  to  Lloyd's: 

This  table  shows  the  stresses  exi)erienced  by  a  series  of  vessels  from 
IM)  tons  to  3,000  tons  burthen,  with  scantlin[>s  of  first-class  iron  vessels 
of  the  time,  their  projiortions  being  nearly  eight  breadths  in  length  and 
deven  depths  in  length. 


— 

—  —  . 



MHxininni 

tenfnon 

Tonnage 

ou 

llliptT 

wurks, 

uf  veMeL 

Id  toil h  per  Hquare 

iuch 

• 

100 

1.67 

2(»0 

2.  :<6 

800 

3.09 

400 

3.55 

500 

3  05 

600 

3  72 

7uO 

4.67 

8(H) 

4.50 

900 

4.8 

1.000 

5.19 

1,500 

5.34 

2,000 

5.9 

2.  SIM) 

7.08 

2,V00 

ao9 

By  this  method  of  measurement  the  Dolphin  would  be  about  800  tons 
bordeiL 


330 


REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 


Those  stresses  nre  all  calculated  supposing  the  maximum  bending 
moment  to  be  l-.'5r)th  of  the  lenjrth  multiplied  by  the  displacement,  and 
that  this  is  a  reasonable  assunjption  for  comi)arison  with  the  I>olphin 
is  shown  by  the  iollowin^r  table,  compiled  from  White's  Manual  of 
Naval  Architecture  and  otlier  sources  • 


Name  of  ship. 


Description  of  ship. 


Waves  nsetl  in 
calcululious. 


.  —   —  *- 


Irii 


Twin  pcri'w  «te<'l  liigh-ppoed 
dinnntt'li  veHxt  1. 

Dolphin Sinul*^  Hoew  Ht«.el  dispatch  i 

i      bout. 
YictorlA  and  AlbiTt..;  KoyMl    yneht,  pndillo,    high 

i      Hpocd. 
Merubaut  steamer . . .  S6a-^oiu<;  cargo-carrier 


jLenf^b. 

300 
240 
300 
860 


Height 

15 
15 
20 
18 


Maximum  bending 
niomcnt  -  weijiht  * 
length-*-  thenumbf  ni 
beluw. 


Still 
vrater. 


58 
107 
139 
109 


Wave 
crest. 


20 
42.4 
43 
87 


Wave 
hollow. 


43 
32 
23 
83 


Hi 

Hi 

=  11 


f 

Lt3 


In  a  continuation  of  this  subject — "  strains  of  iron  ships'' — in  the  Trantf- 
actions  for  1877,  Mr.  John  says: 

**  There  are  not  wanting  illustrations  to  show  that  where  the  maximno^ 
strain  on  a  wnve  tlie  len^tli  of  a  vessel  comes  out  between  8  an<l  9  tonB 
j)er  s(iunre  inch,  want  of  sufficient  longitudinal  strength  sooji  becomes 
appaient,  and  strengtheninjif  has  to  be  resorted  to.     And  bilow  thigif 
where  the  exceptional  strains  uiuler  the  same  conditions  show  from  7 
to  8  tons,  there  is  sometimes  evitlence  of  longitudinal  weakness,  but  it 
is  often  complicated  with  other  syni]>toms  of  straining;  and  in  vessels 
of  the  sjime  t.vpe  nnd  general  scantlings,  where  the  local  strength  iiad 
been  better  attended  to,  no  signs  of  huigitudinal  weakness  have  l>eeD 
observable.     Of  vessels  where  the  maximum  strain  by  the  same  formula 
came  out  between  5  and  7  tons  per  square  inch,  there  are  hundreds 
atloat  that  have  been  working  for  years,  through  all  sorts  of  weather, 
showing  no  signs  whatever  ot*  weakness." 

These  limits  of  strength,  it  should  be  borne  in  mind,  are  given  for 
English  iron,  and  the  Dolphin  is  built  of  American  steel,  which  is  from 
50  to  GO  per  cent,  stronger  material,  nuiking  oup  safe  limits  lor  these 
unnsmil  and  occasional  stresses  from  7.5  to  10  tons,  whereas  thegreatesi 
we  actually  found  under  these  conditions  is  less  than  4. 

We  now  i)ro]K)sc  to  show  that  the  statement  that  an  nnusual  load  of 
45  tons  ill  the  bow  of  the  Dolphin  was  sufficient  to  alter  her  shai»e  so 
as  to  heat  the  att<'r  cnnikpin  cannot  be  true.  It  seems  almost  unnec- 
essary to  go  to  so  much  trouble  tor  this  purpose,  because  even  if  the 
shape  of  the  vessel  had  altered,  evidence  of  it  would  not  have  been 
given  by  the  heating  of  the  after  cnink  pin,as  will  be  shown  later. 

We  have  demonstrated  above  that  the  Dolphin  is  structurally  strong 
compared  with  the  best  mo<lern  practice.  Now,  in  addition,  we  have 
constructed  curves  of  weight  and  buo\ancy  in  the  exact  conditiou  of 
the  vessel  on  the  trial  of  May  12,  when  the  after  cnmk- pin  heated.  Un 
this  occasion  the  vessel  was  loaded  with  45  tons  of  pig  iron,  the  center 
of  gravity  of  which  was  11^  feet  from  the  stem.  This  does  not  seem  in 
figures  a  very  great  weight,  but  when  we  realize  that  it  was  equivalent 
to  that  of  a  modern  10  inch  rifled  gun  with  its  carriage  and  all  attach- 
ments, or  two  15-inch  smooth  bore  guns  placed  on  the  top-gallant  fore- 
castlci  we  can  understand  that  it  was  a  most  extraordiuary  means  of 
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hringiDpr  the  vessel  to  her  i)roi)er  trim.    The  calculations  show  that  in 

still  water  (the  conditions  of  the  trial)  the  maximum  bending  moment 

was  3,523  foot  tons.  l-SSth  of  length  x  disphicement,  which  ])rodnced 

Ik  tensile  strength  on  the  upper,  deck  plating  of  slightly  less  than  one 

ton  |)er  squat  e  inch  ;  whereas  we  shouhl  not  expect  to  see  any  signs  of 

longitudinal  weakness  until  the  stress  was  7  or  8  tons  per  square  inch. 

The  increase  of  bending  moment  due  to  the  ballast  of  45  tons  was  1,000 

fott-tons,  and  produced  an  increase  of  stress  of  3-10  of  a  ton  per  &quare 

inch.  ^ 

Now,  we  do  not  mean  to  say  that  the  foregoing  shows  that  the  ship 
ootid  not  have  altered  her  shape  at  any  i)art,  for  there  might  be  some 
lowil  Weakness,  which  question  we  will  consider  later;  but  we  do  mean 
tORuy  that  it  could  not  have  been  due  to  lack  of  structural  strength, 
•ml  that  if  it  had  been,  the  crank-i)in  would  have  been  about  the  last 
place  to  show  it;  for  the  engine  shaft  is  elastic  and  beinls  readily  with 
tlic structure,  and  all  structures  of  elastic  materials  yiehl  under  loads 
to  a  greater  or  less  degree,  but  the  shaft  is  supported  in  some  [)arrs  by 
lou^  rigid  bearings  Hxed  to  the  hull,  and  both  theory  and  experience 
•OKtain  the  statement  that  excessive  detiections  of  the  vessel  are  first 
•bown  in  the  line  shaft  bearings.  They  would  naturally  be  shown  in 
tie  main  bearings  before  the  crank-pins,  because  the  crank  shaft  when 
Ml)jwite<l  to  bending  moments,  which  it  is  constantly  by  the  action  of 
tbenteam  on  the  piston,  yiehls  by  the  minute  opening  or  closing  of  the 
crank-arms,  which  must  be  considerable  before  the  pins  would  be  af- 
fected. Further,  the  engine  bearers  and  bed-plate  form  the  most  rigid 
part  of  the  vessel,  and  tlierefore  would  be  the  last  to  yield. 

We  do  not  contend  that  the  above  investigations  are  conclusive  to 
the  extent  that  the  Dolphin  could  not  have  shown  signs  of  weakness; 
what  they  do  show  is  that  the  Dolphin  is  structurally  strong,  so  far  as 
'elates  to  the  severest  strains  experienced  by  vessels  under  anycircum- 
•tanees,  namely,  those  due  to  inevitable  unequal  distribution  of  weight 
•nd  buoyancy.     If  the  Dolphin  showed  any  signs  of  weakness  it  must 
have  been  local.     Places  are  ]K)inted  out  by  the  examiners  whieh  are 
thought  to  be  weak,  as  in  the  bow  and  stern  compartments,  but  these 
are  effectually  disposed  of  sejiarately.     They  say  that  •'  the  vibrations 
of  the  vessel  were  such  as  to  indicate  a  lack  of  structural  stitfness.'' 
Here   is   apparently   a    distinction    between    stiU'ness    and    strength, 
aocl  "that  the  floors  un<ler  the  engine  room  were  observed  to  spring 
•everely."    If  there  is  any  local  weakness  it  would  i»robabIy  be  in  the 
engine  room,  as  the  forces  acting  there  are  greater  than  elsewhere; 
however,  8i>ecia I  means  were  taken  to  provide  for  them,  as  elsewhere 
des<cril»ed,  and  we  believe  that  in  this  case  they  have  mistaken  the  in- 
evitable vibration  and  yield  of  the  structure  for  a  local  weakness,  and 
oor  calculations  and  observations  on  the  vessel  bear  out  this  4»pinion. 

Taking  the  engine  bearers  as  a  longitudinal  girder  supported  at  the 
ends  loaided  by  the  dead  w^'ight  of  the  engines  less  the  supporting  buo^v 
ADcy  over  a  n  asonable  area  of  the  bottom,  ami  by  the  accelerating  forces 
or  virtnal  changes  of  weight  due  totlie  motion  of  the  reciprocating  parts, 
we  find  the  maximum  sagging  nnmient  to  be  257  foot- tons,  ])nMlucing 
ft  filler  stress  on  the  upper  parts  of  2^  tons  per  square  inch.  Now,  act- 
oally,  this  girder  is  partly  fixed  at  the  ends  owing  to  its  connection  to 
tlie  bully  and  it  is  ))robable  that  the  actual  stress  does  not  exceed  five- 
eiifbtbs  of  this,  thus  giving  a  factor  of  safety  far  beyond  the  usual 
Uniitic  There  is,  of  course,  a  fluctinition  of  the  stress  due  to  the  m(»tion 
of  the  reciprocating  parts  through  a  range  of  1^  tons  ])er  square  inch. 
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or  from  eight-tenths  tons  tension  to  seven-tenths  compression,  which 
tends  to  loosen  the  fiistenings. 

Again,  to  illustrate  the  great  strength  of  the  transverse  floors,  we 
have  calculated  the  deflection  produced  by  a  working  load  sufficient  to 
produce  a  stress  of  four  tons  per  square  inch  on  a  floor,  with  its  accom- 
panying plating,  angles,  and  covering  plate,  considered  as  a  girder  sup- 
ported at  the  bilges.  Allowances  have  been  made  for  the  losses  of 
strength  due  to  the  fastenings,  but  the  stiftness  of  the  keel  has  been  en- 
tirely negle^jted,  thus  constituting  a  most  unfavonible  case ;  we  tint! 
that  the  maximum  deflection  due  to  this  load,  which  is  about  tive  times 
the  actual  load,  is  but  .081  inch,  or  about  one-twelfth  of  an  inch. 
When  tiie  engines  are  moving  at  the  rate  of  70  revolutions  per  minute 
the  engine  frame  can  be  observed  to  move  np  and  down,  up  as  the 
low-pressure  i)iston  starts  down,  and  this  motion  is  coincident  with  a 
•vibration  observable  throughout  the  ship.  The  maximum  am])litudeof 
this  motion  is  estimated  to  be  between  one-thirty-secoud  and  one  six- 
teenth of  an  inch. 

W  any  excessive  deflection  of  the  floors  had  occurred  it  would  have 
communicated  itself  to  the  bilges  and  the  bulkheads,  but  no  deflection 
or  vibration  could  be  felt  or  perceived  at  either  one  of  these  places. 

With  this  statement  of  facts,  we  will  discuss  the  vibrations,  wliicb 
have  been  carefully  noted,  and  premise  our  remarks  with  a  quotation 
from  the  bust  volume  of  the  Transactions  of  the  Institution  of  Naval 
Architects : 

All  ateaiiiers,  without  exception,  Hliake  t.(»  a  more  or  less  degree  when  the  engines 
are  in  motion.  This  phiMionienon  in  uHually  connidered  as  so  natnral  that,  in  niottt 
caneH,  little  or  no  attention  iH  paid  to  it,  and  wlien  Hhips  with  comparatively  powerful 
engines  Hhow  an  unuMially  Ntrong  vibration,  it  is  either  looked  upon  as  quite  natural 
or  the  phen(Miienon  is  nimply  aceonnted  tor  by  saying  the  ship  is  of  too  weak  con- 
struction. It  will  not  have  escaped  the  notice  of  those  who  have  ]>aid  much  atten- 
tion to  these  vibrations  that,  not  uncommonly,  weak ly-con8trnct<td  ships  with  )>ower' 
fnl  engines  exhibit  only  a  small  amount  of  sluiking.  and,  conversely,  that  coiuparft- 
tively  strongly-biiilt  slii))s  are  subjected  to  exceptionally  violeut  vibration. 

It  is,  in  fact,  quite  easy  to  see  on  a  simple  analysis  of  the  subject  that 
the  strength  of  a  ship  cannot  be  measured  by  the  extent  ofthevibrn- 
tions ;  for,  when  a  force  is  applied  to  an  elastic  bo<1y  it  yields,  an<l  if  the 
force  is  removed  suddenly  vibrations  are  set  op  which  have  a  definite 
period.  Now,  if  the  force  be  also  periodic  the  amplitude  or  violence  of 
the  vibrations  will  be  greater  or  less  according  as  the  applications  of 
the  force  and  the  period  of  the  vibrations  synchronize. 

In  the  Dolphin,  vibrations  were  observed  in  the  hull,  either  on  deck  or 
below,  of  two  apparently  <listinct  systems,  which  are  assigned  to  sepa- 
rate causes;  the  flrst  was  in  a  vertical  plane,  and  corresponded  to  the 
motion  observed  in  the  engine  framing.  It  api>earecl  to  be  a  maximnm 
in  amplitude  just  abaft  the  engines.  As  one  goes  forward,  it  percep- 
tibly varies,  decreasing  until  a  few  feet  forward  of  tlie  gun-pivot,  where 
it  is  hardly  apparent  that  there  are  any  engines  in  the  ship.  From  this 
point  forward  it  intTcases  again,  becoming  a  maximum  at  the  stem. 
The  variation  is  similar  going  aft  from  the  engines,  but  not  the  same, 
for  there  is  no  point  where  it  entirely  disa[>[)ear8,  being  a  minimum 
not  far  from  the  mizzen  mast  and  a  maximum  at  the  stern,  where  the 
am])litude  appears  to  be  slightly  greater  than  at  the  bow.  The  same 
variation  in  the  vibration  is  observablt^  if  one  moves  from  the  engine 
down  the  length  of  the  shaft  alley.  This  system  of  vibration  is  no 
doubt  principally  due  to  the  alternating  unbalanceil  forces  protluued 
by  the  acceleration  of  the  reciprocating  paits  of  the  machinery,  namely, 
the  piston,  piston-rods,  and  connecting  rods.    This  will  be  UQderstood 
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when  it  is  known  that  as  the  low-pressure  piston  starts  downward  there 
is  an  upward  force  exerted  on  the  bottom  of  27  tons.  These  forces  not 
only  exert  an  alternate  pull  and  thrust  on  the  bottom,  but  the  action  of 
the  two  ]>istons  of  the  high  and  low  pressure  cylinders  form  an  alter- 
nating couple  tending  to  rock  the  engine  backward  and  forward. 

The  second  system  of  vibrations  are  not  so  apparent  except  at  the 
eztremitieH  of  the  vessel,  and  take  place  in  a  horizontal  plane.  They 
aredne  apparently  to  the  intermittent  action  of  the  screw,  due  to  the 
Qoeqaal  pressure  on  the  vertical  blades,  which  is  caused  by  the  greater 
retardation  of  the  water  near  the  surface  by  the  skin  friction  of  the 
vessel. 

In  order  to  give  a  clear  idea  of  the  extent  of  these  combined  vibra- 
tions at  the  point  where  they  were  most  marked,  a  glass  of  water  was 
placed  on  the  berth-deck  a  few  feet  forward  of  the  screw  ;  the  glass  was 
3}  inches  in  diameter  across  the  top  and  was  not  held,  but  allowed  to 
rest  npon  the  deck.    At  the  time  the  engines  were  making  70  turns  by 
the  watch,  and  the  Sound  was  i)erfectly  smooth  so  that  the  vessel  had 
no  perceptible  rolling  or  i)itching  motion,  the  glass  was  gradually  filled 
with  water  until  the  water  touched  the  ei\ge  of  a  rule  placed  across  a 
diameter.     It  would  there  remain  so  for  any  length  of  time  without  spill- 
ing a  drop.    This  simple  experiment,  made  on  the  trial  of  May  28,  shows 
that  the  vibration  so  far  from  being  excessive  was  very  moderate.     Even 
when  the  engines  were  suddenly  put  full  speed  astern  and  the  rudder 
pnthard  over  from  side  to  side  the  vibrations  were  only  suflBcient  to 
ipill  sbont  ^  of  an  inch  out  of  the  top  of  the  glass. 

Having  now  discussed  the  subject  of  strength  thoroughly  from  an 
lamination  of  the  structure  and  from  the  circumstances  of  the  trial  we 
J  will  conclude  by  stating  that  a  searching  examination  of  the  hull  of  the 
veaael,  while  in  dry  dock  to  repair  some  slight  injuries  incurred  while 
sgroand  on  some  rocks  in  the  East  River  wliile  under  the  contractor's 
charge,  has  not  developed  the  slightest  evidence  of  weakness  in  any 
parts  or  fastenings;  the  alignment  of  the  engines  renuiins  ])erfect,  and 
Done  of  the  signs  by  which  experienced  persons  detect  straining  can  be 
observed. 

We  now  consider  that  we  have  shown,  so  far  as  it  can  be  possible  to 
abow,  that  compared  with  other  vessels  the  Dolphin  is  exceptionally 
atronn:  structurally;  that  it  is  not  reasonable  to  accei)t  the  fact  of  the 
heafing  of  a  crankpin,  to  which  engines,  and  particularly  new  ones,  are 
at  times  liable,  as  evidence  of  weakness  of  any  character;  that  vibra- 
tions are  very  moderate,  unavoidable,  easily  explained,  an<l  cannot  be 
rejirarded  as  evidence  for  or  against  the  strength  of  the  ship. 

LOCAL  STRENGTH. 

B^w  Camparfment  (Ad.  p.  4).  The  bow  of  the  sliip  <1ooh  not  KOftiii  stroiijjj  enonjijh  to 
n»ict  the  sbock  mid  presHiiro  of  the  H4*a  when  hutting  into  it  in  heavy  wcatlier;  <^nd 
to  prevent  possihle  ]>unting  under  such  circMuiHtaiiceH,  (hiuhlean^hul  Htrin^erB  of 
tbaaAme  lise  as  the  prenent  upper  and  lower  hil«;e  keelsons  shonhl  have  been  phiced 
bMwsj  between  the  upper  and  lower  decks  from  the  inner  part  of  the  stem  forcing, 
all  to  the  aecond  collision  bulkhead,  with  connecting  intercostals  making  attach- 
BBcnt  to  the  skin  of  the  ship  as  far  as  may  seem  desirable,  together  with  proper  jilate 
or  angle  breMt-hooks  within  the  collision  compartment. 

We  are  of  the  opinion  that  the  strengthening  of  the  bow  of  the  Dolphin 
IB  ample  not  only  to  resistthe  pressure  or  impulsive  force  of  the  water  in 
plangiDginto  a  head  sea,  but  also  to  proviile  additional  strength  and 
meh  anaogements  as  would  admit  of  ramming  without  excessive  <langer 
to  the  Tyiael.    However,  it  may  speak  for  itself;  the  stem  is  molded  7^ 
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inches,  sided  2J  inches;  the  collision  bulkhead,  consisting  of  15-poaDd 
or  f  inch  plating,  is  10  feet  abaft  the  stem  at  the  load-line;  between  it 
and  the  stem  are  four  frames  consisting  of  i"  x  S"  x  9  pounds  and 
3  X  -i  X  0  pound  angles,  spaced  22  inches,  apait.     StiflFness  is  given 
by  the  following  breast-hooks:  at  the  spar  deck,  by  water  tight  steel 
flat  extending  from   the  stem  to  the  collision  bulkhead  niacle  np  of 
12^  pound  or  j^eP^'^^^'  J^ecured  to  the  side  by  2J  x  2J  X  5-pound  angles 
Seven  feet  below  this  is  precisely  similar,  flat  at  the  level  of  the  berth- 
deck  which  comes  just  to  the  water  line  at  thedeep  load  draught.    Two 
and  a  quarter  feet  below  this  is  a  breast  hook  which  is  a  continuation 
of  the  upper  bilge  stringer,  and  3  feet  below  this  is  another  breast-hook 
which  is  a  continuation  of  the  orlop-deck  flat,  and  is  connected  to  the 
stem  by  a  short  steel  casting  2  inches  thick;  at  this  level  the  breadth 
of  the  vessel  is  4  feet  at  the  collision  bulkhead  and  below  this  part  the 
lower  compartment  is  neaily  filled  with  cement.     All  of  this  is  covered 
by  the  outride  idating,  17J  ])ounds  per  square  foot,  or  ^^  thick,  double 
riveted  at  the  edges  an<l  butts  and  rabbeted  into  the  stem. 

AYe  have  not  the  slightest  fear  that  this  jdating  will  pant — that  is, 
move  in  and  out  under  the  pressure  of  the  sea.  This  action  is  always 
observed  below  the  water-line,  and  usually  only  in  heavy,  <leep-draa^ht 
vessels.  We  regard  the  additional  stringer  suggested  to  be  put  in  be- 
tween the  spar  and  berth  decks,  at  a  height  of  4  feet  above  the  load- 
line,  as  unnecessary  and  useless  to  remedy  even  an  imaginary  defect 

A  short  angle-iron  stiifener  was  shown  on  the  original  drawings  in 
about  this  location,  but  it  became  inconvenient  to  flt  it  on  account  of 
the  hawse  pipes,  and  it  was,  therefore,  omitted  as  superfluous. 

Fore  Peak. — In  deHcriblnj;  the  defects  made  good  by  the  contractor,  *'8lie  lins  been 
stitlcned  forward  in  the  fore  peak  ahrenHt  the  hawee  pipes  by  a  vertical  plate  braoA) 
a  point  wliero  Hpecial  weakncHH  was  observed." 

The  only  possible  case  in  which  the  vertical  plate  brace,  fitted  by  the 
contractor  in  deference  to  the  opinion  of  the  examiners,  will  be  of  any 
value  would  be  to  merely  stiffen  the  side  when  veering  to  the  chain. 
It  is  stated  that  "special  weakness  was  observed,"  which  must  be 
merely  a  matter  of  opinion,  as  there  is  not  the  slightest  evidence  of 
weakness,  although  the  Dolphin  has  been  at  anchor  many  times. 

Hawse  Pipes  (Ad.  p.  4).  The  water-tight  covers  on  inner  sides  of  hawse  pipes  are 
roughly  made  and  of  inHuflicicnt  strength.  In  some  of  the  recentlv-built  merchanl 
6hi])H  these  hawse  pipes  are  fitted  with  neat  water-tight  pings,  which  answer  theif 
purpose  admirably. 

These  covers  are  made  of  Jinch  steel  plate,  tap-bolted  to  the  inner 
flange  of  the  hawse  pipe,  and  they  answer  the  purpose  for  which  they 
were  intended.  The  hawse  pipes  lead  from  a  manger  on  the  spar-deck 
under  the  topgallant  forecastle,  and  therefore  it  is  not  necessary  that 
they  should  be  always  perfectly  water-tight.  If  it  had  been,  the  rubber 
plugs  referred  to,  used  in  theMiantonomoh,  would  have  been  employed. 

After  Transom  (Ad.  p. 2).  In  the  after  transom  three  beams  are  nnsnpported  by 
stanchions,  rendering  the  deck  above  of  doubtful  strength  to  withstand  the  shock 
and  strain  of  a  heavy  sea  boarding  the  vessel  on  that  poiut — a  thing  not  unlikely  to 
happen  in  scudding.  In  the  same  part  of  the  hull  two  reverse  frames  are  stopped 
short,  and  a  space  of  about  4  Inches  separates  them  from  the  rBverse  frame,  contin- 
uing to  the  deck  stringer  above,  thus  weakening  the  frame  at  that  important  point. 

In  the  after  transom  where  the  reverse  frames  are  cut  off  the  ont  frames  have  boon 
connected  by  a  tioor  plate . 

The  three  beams  here  referred  to  as  being  unsupported  by  stanchions 
are  of  the  steel  T  bulb  pattern,  7  inches  deep,  and  weigh  25  pounds  per 
foot  length.    They  are  respectively  15^,  18,  and  19(  feet  long,  spaced 
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A  inches  apart,  covered  with  10  and  13  pound  plating  and  3^-inch 

;inK«    Tbey  are  situated  next  abaft  the  after  collision  bnlkhead. 

deckhouse  covering  the  afti^r  hatcli  is  one  frame  forward  of  this 

iKhead,  and  it  is  be.vonda  doubt  that  a  sea  which  would  sweep  away 

Ae  house  would  not  have  the  sii^^htest  effect  on  this  deck,  yet  the  house 

considered  amply  stron*?  to  withstand  any  weather.     We  consider 

stanchions  quite  unnecessary,  and  that  the  deck  is  amply  strong  to 

r     it  seas  boarding  the  vessel  at  this  point,  which  rarely  occur  in  the 

heaviest  weather  to  a  well  handled  ship. 

The  reverse  frames  referred  to  as  cut  oiF  were  cut  in  accordance  with 
the  original  idans  for  the  location  of  the  steering  gear,  and  were  not 
eoDuected  after  the  change  in  the  steering  gear.  They  are  the  reverse 
bars  on  the  frame  forward  of  the  stern-post;  they  extend  only  2  feet 
below  where  they  are  eut.  down  into  the  run  of  the  ship,  and  it  .would 
Bot  have  made  the  slightest  diifereuee,  and  the  local  stiffness  which 
fhey  assist  in  providing  would  be  ample  if  they  were  entirely  omitted 
below  this  point. 

iz€nma$t  Step  (Ad.  p.  2).    Tho  an^le-iron  trnss  forming  the  snpport  of  tbe  inis> 
«t  on  tbe  port  side  is  too  lii^ht  tor  the  purpose,  and  is  also  defective,  having  a 
ks^Dgthvvise  in  itH  web  for  a  di»tance  of  about  6  inobes. 
'be  step  of  tbe  mizzeniiiast,  which  was  weak  and  insecure  by  reason  of  defective 
port,  has  been  strengthened  to  a  degree  promising  perfect  security. 

These  remarks  are  just,  and  we  are  at  fault  in  not  having  discovered 

diat  only  a  single  angle,  iind  that  a  defective  one,  had  been  fitted  where 

^owere  required  by  the  plans.    This  stiffcner,  however,  forms  bat  a 

II  part  of  the  step  of  the  mizzenmast,  which  rests  on  the  bcrtb-deok 

"al  tie  plate,  and  i8Supt)orted  by  the  longitudinal  shaft-alley  balk- 

Jiean  beneath. 

SPEED. 

fieliable  K|)eed  is  her  ilrst  and  jxi'*-:i^<"^t  r(M]nisite  for  usefulness.     She  must  be  able 

to  possess  this  (piality  in  all  weather  an<l  under  all  conditions  at  sea. 
The  law  authorizing  the  eonstniction  of  the  Dolfdiin  ])rovided  for  a  'sea  speed'  of 

Ipkuotrt  pt-r  hour.     A  dispatch  bout  not  havin«;  tliu  ability  to  make  that  speed  con- 

tinnously  in  snch  weatiier  as  she  may  reasonably  be  called  upon  to  encounter,  would 

tt  tiiis  day  not  answer  tin'  pnr(M»ses  t»f*  the  sttrvice. 

The  Board  \vitnesH<Ml  her  peiforinance  on  the  smooth  waters  of  Long  Island  Sound 
On  three  occasi<»nH.  Tlx*  coiiditlDns  were  most  favorable,  but  the  speed  attained, 
toakio);  the  proper  allowaiM-es  for  tidal  intiiiences,  was  not  in  excess  of  15  knots  per 
^ar,  a  result  very  far  from  proinisin;^  a  like  speed  on  tho  sea  under  the  conditions 
•be  must  always  be  ready  to  meet  in  actual  service;  for  in  order  that  a  vessel  should 
keep  up  a  sea  speed  of  1.^)  knots  per  hour  she  should  be  able  to  make  17  to  17|  kuott 
per  hour  in  smooth  inland  waters  like  the  sound. 

Ad.  p.  7.     Second  trial  l'2th  May. 

Tho  speed  made  by  tho  vessel  could  only  be  determined  with  approximate  accuracy 
that  part  of  the  course  between  Execution  Rock  and  Eaton  Neck  Light,  and  was 
m  «bllows,  as  shown  by  bearings  and  patent  log: 

oed  per  hour  by  taffrail  log 14.5 

ed  per  hour  by  bearings 15,5 

Difference 1,0 

Bat  the  difference  in  favor  of  tho  distance  rnn  per  hour  as  shown  by  bearing  can 

MMlily  be  accounted  for  by  the  effect  of  the  fair  tide,  so  that  the  speed  registered  by 

ke  taffrail  log  doubtless  indicated  the  a)>proxiniate  speed  given  the  vessel  by  the 

wer  of  the  engines  for  the  first  hour  of  the  run,  during  which  hoar,  however,  the 

■      nes  were  not  worked  up  to  their  highest  point  of  effort. 

M.       average  speed  for  the  entire  run,  but  not.  possible  to  determine  with  the  ap- 

•^«jiiate  aceur.it  y  obtainable  with  regard  to  the  result  shown  daring  the  first  hoars 

L  was  14. ^^  knoK  inr  lour  nearly. 
I       taffrail  pa'>  nt  ;o^  i;-«  d  ua>  :i  ncvv  one  <»f  the  American  pattern,  famished  from 
uavy-yard,  and  tli<-ir  is  i.ogo.xl  i(MS(»u  to«]  ^e^t  ion  its  approximately  oorrectn^gi^ 
lion. 
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Ad.  p.  10.  Sound  trial  2Stli  May. — Average  speed  as  showa  by  patent  taffrail  log 
and  substantially  confirmed  by  bearings,  14.93  knots.  But  corrected  for  tide,  14.6 
knots. 

All  conditions  favorable  :  weak  tide,  moderate  breeze  to  light,  smooth  sea  and  clear 
channel. 

Ad.  p.  11.  Sea  trial  11th  June. — Average  approximate  sneed  as  shown  by  patent 
log,  12.75.  Approximate  speed  shown  by  bearings  and  influenced  by  fair  tide,  13.6 
knots. 

All  conditions  favorable  for  trial — smooth  sea,  light  breeze,  and  fair  tide  both 
ways — and  in  no  sense  conld  the  trial  be  regarded  as  testing  the  sea-going  qualitiea 
of  the  ship. 

The  speed  being  eutirely  dependent  upon  the  design  of  the  vessel  was 
not  included  in  any  stipuhitions  of  the  contract,  and  the  whole  respoD- 
sibility  for  it  rests  a|)on  the  <lesigners. 

In  our  letter  to  the  Department  of  20th  December,  1882,  we  stated 
that  the  dispat(!h  boat  should  have  a  sea  speed  of  15  knot«  per  hour. 
In  designing  the  vessel  and  proportioning  the  power  we  regarded  sea 
speed  as  that  which  the  Dolphin  woidd  be  able  to  makeiu  fair  weather 
for  a  continuous  run  of  more  than  one  day's  steaming ;  in  fact,  we  ex- 
pected the  Dolphin  to  make  the  trip  from  New  York  to  Key  West,  say, 
at  that  rate  in  good  weather,  it  is  absolutely  necessary  to  presume 
good  weather  for  the  speed  performance  of  a  ship,  for  a  heavy  head 
sea  and  a  gale  of  wind,  or  any  of  the  various  combinations  of  wind 
and  weather  that  can  be  imagined,  cannot  be  regarded  as  i)roper  cir- 
cumstances for  a  basis  for  a  design.  To  say  that  the  Dolphin  should 
make  17  to  17  J  knots  per  hour  in  smooth  water  in  order  to  make  15  knots 
at  sea  is  a  broad  generality  which  does  not  accord  with  any  design  or 
calculation  that  was  ever  made  on  the  new  vessels,  or  other  similar 
vessels  with  which  we  are  acquainted.  Tlie  present  recognized  stand- 
ard of  speed,  and  which  we  see  credited  to  vessels  of  all  navies,  is  that 
which  they  obtain  by  taking  the  second  mean  of  four  runs  back  and 
forth  over  a  measured  mile,  the  turns  being  made  at  full  speed.  This 
is  the  test  to  which  we  expected  to  subject  the  Dolphin  after  she  was 
commissioned  and  fully  equipped.  The  contract  intrusted  the  Advisory 
Board  with  the  conduct  and  regulation  of  the  trials,  and  when  the  ques- 
tion of  the  i>reliminary  trial  came  up  for  consideration  we  decided  that 
the  vessel  should  not  be  run  over  the  measured  mile  in  the  light  con- 
dition and  a  record  of  s])eed  obtained  which  could  not  be  again  obtained 
at  the  load  draught.  We  consi<lered,  and  so  stated,  that  the  reconlsof 
speed  in  the  Sound  were  merely  approximate  and  couFd  not  be  regarded 
as  spciMl  trials;  not  only  for  the  reason  above  stated,  but  that  the 
method  of  taking  the  speed  by  sighting  single  points  when  they  bear 
abeam,  presuming  a  straight  course,  and  using  the  best  of  taffrail  logs, 
admit  of  errors  wliicli,  when  complicated  by  the  unknown  and  indeter- 
minate effect  of  tides  and  currents,  makes  the  si>eed  contain  entirely 
too  many  elements  of  uncertainty.  The  trial  over  the  measured  mile 
eliminates  many  of  these,  errors,  and  when  carefully  made  it  gives  the 
most  accnrat<^  measure  of  what  speed  can  be  obtained  with  a  given 
power,  and  the  ciistom  is  to  make  these  trials  at  different  powers  and 
thus  obtain  a  speed  and  power  curve. 

This  we  consider  the  only  satisfactory  method  of  measuring  the  speed, 
and  by  such  a  record  our  desi'xn  showed  that  the  Dolphin  should  make 
from  15.75  to  10  knots  an  hour  for  2,300  I.  H.  P.,  at  the  load  displace- 
ment of  1,500  tons  with  a  clean  bottom;  the  trials  which  the  Boanl 
made  on  the  Dolphin  on  November  20,  making  16.3  knots  at  1,279 
tons  with  1,954  1.  11.  P.,  and  on  March  10,  making  15.16  knots  at  1,300 
tons  with  2,118  I.  H.  P.,  leads  ns  to  believe  that  our  calculations  would 
be  fultilled,  and  that  the  sea  speed  of  15  knots  would  be  obtained.  The 
speed  on  long  runs  compared  with  that  over  the  meaiinred  mile  depends 
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h  more  on  the  maintenance  of  the  engine  power  than  the  action  of 
sea,  and  we  consider  that  the  requisite  power  can  be  maintained. 
s  quite  impossible  to  expect  the  Dolphin,  with  her  present  design, 
lake  17  to  17^  knots,  which  would  require  3,300  to  3,600  I.  H.  P., 
reas  our  maximum  is  2,300.  When  we  came  to  examine  the  records 
he  speed  made  on  these  later  trials  of  the  Dolphin,  they  are  in  sev- 
instances  so  inconsistent  with  the  statements  made  at  the  time  of 
trials,  and  the  corrections  for  tide  are  made  in  such  an  arbitrary 
mer,  that  we  hesitate  to  base  any  calculations  upon  them  without  a 
record  of  times  and  distances,  readings  of  the  log,  and  the  assumed 
•ections  for  tide.  Again,  we  consider  it  an  unusual  thing  to  make 
itive  statements  in  such  an  important  matter  as  the  speed  of  the 
phin  from  the  results  given  by  a  single  untested  patent  log.  There 
uiatters,  also,  in  the  printed  record  which  rjiay  be  typographical 
irs,  as  they  do  not  appear  to  admit  of  explanation.  For  the  trial 
tfay  28,  the  speed  is  given  thus :  "Speed  of  patent  log,  as  substan- 
ly  confirmed  by  bearings,  14.93  knots,  but  corrected  for  tide  14.6 
ts.^ 

ow,  we  have  reason  to  believe  that  the  log  actually  read  15.5  knots 
the  6  hours.  It  then  appears  that  this  has,  by  some  corrections  not 
ed,  been  reduced  to  14.93,  and  then,  having  presumably  obtained 
proper  speed  through  the  water,  or  the  true  speed,  it  is  further  re- 
ed by  a  tidal  correction  of  33-l()0ths  knots.  We  hesitate  to  say  it 
intended  to  mislead,  but  it  is  certainly  an  entire  novelty'  in  naviga- 

INDICATED  HORSE-POWER. 

le  contract  requires  «  *  ^  that  the.  ship's  engiDes  should  in  hur  trial  trip  of 
""w  indicate  2,300  uiean  horse-power. 

til  regard  to  the  stipulatiou   as  to  horse-power,  two  unsuccevSHful  attempts  to 

;iie  Dolphin  in  Lon^  Lslatul  Soun<l  for  a  period  of  six  hours  wer«  witnessed  by  this 

d.     On  the  th\n\  trial  the  Dolphin  succeeded  in  running  the  required  six  hours, 

snbseqaently  made  a  fourth  trial  at  sea  from  Sandy  Hook  to  Barnegat  Light 

tMsJed  to  her  sea  displacement.     The  trip  at  sea,  however,  gave  no  tt^st  or  her  sea- 

(laalities,  as  the  water  wjis  as  smooth  as  had  previously  been  found  in  the 

* 

^ii  the  first  unsuccessful  trip,  for  the  period  she  was  running  on  th<»  trinl  her  en- 
j  indicated  a  mean  collective  horse-power  of  2,008.     On  the  8eci)n<l  oceasion  her 
craDk-piD  became  heated,  as  previously  stated,  before  the  ai'tuiil  trial  began, 
i«  thirtf  occasion  herengincH  indicatetl  for  thei)eriod  of  six  hours  a  mean  coUect- 
orae-power  of  2,253 ;  an<l  on   her  fourth  trial,  the   boilers  making  steam  under 
I  draaght  alone,  the  horse-power  developed  by  engines  and  pumps  was  1^646," 
ru  all  theae  occasions  great  efforts  were  made  by  the  contractor  and  his  men  to 
the  ntoiost  power  which  could  be  developed.     Her  coal  was  of  superior  quality, 
Dginea  and  nre-rooms  in  charge  of  regular  engineers,  and  streams  of  water  were 
ulayingon  the  journals  to   prevent  heating;  in  short,  her  conditions  in  all  re- 
were  more  favorable  than  those  she  can  be  expected  lo  have  when  in  service, 
Mlly  when  called  upon  to  run   day  after  dav  under  the  varying  phasi*s  of  the 
,  sea,  and  weather  and  on  the  open  ocean — tue  only  test  of  real  value  in  deter- 
Dg  the  qualities  of  a  sea-going  vessel.'^ 

.  p.  7f  second  trial,  12tli  May. 

mean  indicated  horse- power  developed  by  this  partial  trial  averaged  for 

;h  higb-pressnre  and  low-pressure  cylinders 1, 99H 

lowers  and  pumps,  approximately 90 

Mean  collective  power 2, 088 

itghest  number  of  revoi  utions  per  minute 78 

owest  nnmber  of  revolutions  per  minute 6H 

est  pressure  of  steam,  b7^  pounds. 


data  were  determitied  by  the  experts  ordered  to  assist  the  Hoard,  and  as  all 
onditioDS  of  the  trial  were  so  exceptionally  favorable  for  the  vessel,  the  Hoard 
islniine<l  to  believe  that  her  engines  will  never  develop  the  powerfor  8ix  cuusec- 
hoaiB  called  for  in  the  contract. 

5141  K ^22 
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Ad.  \i\).  9  and  10,  second  trial,  28th  May. 

Higliest  stonm  i)re8sure pounds.. 

LowcHt  steam  prossure do 

Highest  vaeuiini inches.. 

Lowest  vacuum do 

Highest  feed  temperature degrees . . 

Lowest  fee<l  temperature do 

Highest  number  of  revolutions 

Lowest  numher  of  revolutions 

Average: 

Highest  horse-i)owcr  by  card "2 

Approximate  mean  indicated  collective  horse-power *2 

Ad.  p.  11,  sea  trial,  11th  June. 

Highest  steam  pressure pounds . . 

Lowest  steam  pressure do 

Highest  vacuum inches.. 

Lowest  vacuum do 

Highest  feed  temperature degrees. . 

Lowest  feed  temperature do 

Highest  number  of  revolutions 

Lowest  number  of  revolutions 

Average  number  of  revolutions 

Highest  horse-power  by  card 1 

Approximate  mean  indicated  horse-power  independently  of  auxiliaries  ...'.   1 

In  reporting  of  the  trial  made  by  us  on  March  10,  1885,  we 
that  the  mean  collecjtive  indicated  horse-power  of  the  engine 
2,118,  and  that  there  was  a  deficiency  of  182  horses  power  less  th 
2,300  recjuired  by  the  contract;  also,  that  in  our  opinion  this  defe 
neither  due  to  defective  workmanship  nor  materials,  but  that  wii 
ter  coal  and  a  well-trained  engineer's  force  the  result  would  be  exc 
This  statement  was  meant  to  refer  to  the  conditions  which  would 
on  the  second  trial  required  by  the  contract,  when  the  ship  wa 
missioned  and  fully  equi[)ped;  therefore  it  is  gratifying  to  find  tl 
the  six-hour  trial  in  the  Sound  of  May  28,  with  superior  coal,  bu 
the  same  undrilled  engineer's  force,  the  results  of  our  trial  wc 
ceeded  in  regard  to  the  power  developed  by  amount  of  135;  n; 
from  2,118  to  2,253  I.  H.  P. — that  is,  the  mean  power  developed 
per  cent,  less  than  the  contract  required.  This  result,  taken  wi 
fact  that  the  engines  and  boilers  were  not  pushed  to  their  full  cai 
would  seem  to  indicate  a  thoroughly  successful  result,  which  we  I 
it  to  be. 

The  statement  of  the  examiners  of  the  Dolphin  that  **  great 
were  made  by  the  contractor  and  his  men  to  show  the  utmost 
which  could  be  developed  "  is  not  sustained  by  the  steam  log  of  th 
for  the  case  stands  actually  that  the  revolutions  of  the  engines 
beginningof  the  trial  were  73  per  minute,  and  they  gradually  and 
ily  increased  throughout  the  run  to  75  per  minute  at  the  end.    The 
pressure  remained  very  nearly  constant  throughout,  but  the  blo\ 
assist  the  draft  were  run  at  only  one-half  power  for  the  first  fi 
of  six  hours  of  the  run,  showing  that  all  the  steam  that  was  neec 
the  desired  piston  speed  was  obtained,  and  that  there  was  no  \^ 
attempt  to  exceed  it.     In  fact,  we  have  reason  to  believe  that  tl 
tractor,  in  his  excessive  anxiety  to  give  no  chance  for  a  recurrc 
the  hot  journals  of  the  two  preceding  trials,  gave  instructions  tl 
full  ])()wer  should  not  be  attempted.    This  we  regret,  for  believiii 
the  ship  is  amply  strong,  and  knowing  that  the  parts  of  the  jonnn 
pins  are  well  i)roportioned  for  higher  speeds  of  piston,  we  think 
it  were  possible  to  heat  the  bearings  merely  by  forcing  the  eug 
ought  to  have  been  done. 
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To  run  water  on  the  cranks  is  a  precaution  adopted  in  all  steamers 
ruDuiii^  at  hi^h  speeds.  All  the  hi^h-power  Atlantic  liners  run  water 
OD  the  journals  from  one  side  of  the  ocean  to  the  other,  and  we  should 
never  except  to  run  a  full-power  trial  of  a  new  engine  without  water. 

The  remarks  quoted  above  as  to  the  favorable  conditions  of  the  trial, 
and  that  from  the  results  of  such  a  trial  one  cannot  predicate  the  aver- 
age performance  in  actual  service  under  varying  conditions  of  wind  and 
sea,  are  gratuitous.     We  prescribed  a  certain  standard  trial  for  engine 
power  and  machinery  ])erf()rmance  of  six  consecutive  hours  in  smooth 
water,  one  recognized  by  governments  and  commercial  bodies  through- 
out the  world;  we  expected  to  measure  the  power  and  nothing  more; 
the  contractor  does  not  supply  sea-going  qnalities,  nor  is  the  six-hour 
trial  to  test  them.    The  engines  were  designed  to  develop  this  power 
er  these  circumstances,  but  with,  of  course,  due  reference  to  dura- 
y;  the  last  trial  showed  that  the  power  fell  2  per  cent,  below  our 
nate;  we  are  not  satisfied  that  this  was  the  best  performance  even 
Willi  the  present  screw,  but  we  consider  the  result,  as  it  is,  one  for  con- 
gratulation rather  than  condemnation. 

STKERINaaEAB. 

The  nteeriDg  apparatus  is  not  "strong''  nor  **ea8y  of  adjustment,"  and  ia  not,  in 
•njr  way,  **  protected  from  allot."  The  lead  of  the  wheel  ropes  is  bad,  involving  need- 
feM  chafe  at  many  points,  and,  bein^  exposed  to  the  weather  and  constant  wetting 
with  §«a-water  throughout  the  length  of  the  vessel  from  the  stern  io  abreast  the  pilot- 
hoQie,  will  be  liable  to  sjieedy  injury  by  rust.  The  1-inch  steel  holt  connecting  the 
wheel-ropeH  to  the  chain  around  the  (piatlraut  on  the  rudder-head  by  a  composition 
attacbuieut  will  soon  be  so  corroded  by  the  acti(m  of  salt  water  as  to  render  it  useless 
•r  ansafe  for  purposes  of  ailjustment.  The  device  for  releasing  the  chains  when 
«hiO((iDg  from  steam  to  hand  power,  and  vice  versa,  is  crude  and  difficult  of  manip- 
•IttioD,  and  much  inferior  to  the  arrangements  for  like  pur])oses  on  board  the  best 
ihips  of  the  mercantile  marine  of  the  present  day.  The  womien  casing  over  the  right 
iHttleft  hand  screw-steerer  and  the  grating  platform  surrounding  the  wheel  and  ap- 
Ptratus  are  of  weak  and  tlimsy  construction,  and  the  after  frame  of  the  steerer  is 
■tied  to  the  stem  upper  works  of  the  vessel  in  a  very  unworkmanlike  manner. 
There  is  no  way  to  ship  the  tiller  should  such  requirement  arise  except  by  the  re- 
■oralof  the  hand  screw  stei'rer  from  the  rudder-head,  together  with  its  framing — a 
csfflbersome  detail  at  any  time  an<l  a  very  urave  matter  to  manage  at  sea  in  heavy 
weather.  The  tiller  was  not  even  onboard  snip,  but  the  Board  was  told  by  one  of  the 
letdiog  men  or  foremen  of  the  works  of  the  Messrs.  Roach  <&  Son  that  it  was  in  the 
ihop.    The  tiller  was  subsequently  brought  on  board. 

All.  p.  4.  •  •  *  the  board  is  of  the  opinion  that  the  steering  gear  should  have 
beeDso  arranged  as  to  have  the  wheel  ropes  lead  under  the  main  deck  and  carry  a 
tiller  as  well  as  a  quadrant  or  circle  at  its  appropriate  place  in  the  after  transom,  and 
that  the  pilot-house  should  have  been  fitted  with  both  steam  and  hand  steering  wheels, 
ehaugeable  from  one  to  the  other  at  a  moment's  notice,  as  provided  on  board  merchant 
Iteaiuers  of  the  best  construction,  and  for  such  purpose  the  house  should  have  been 
•rranged  and  made  larger  if  found  necessary.  With  the  small  steering  wheel  now  in 
the  boose  there  is  not  suOicieTit  room  to  get  around  the  chart  table  when  working 
over  a  chart. 

The  steering  fc^ar  of  the  Dolphin  has  been  the  snbject  of  much  con- 
sideration and  discussion  by  this  Board,  and  though  we  believe  it  to  be 
strong  and  efficient,  there  is  no  doubt  but  that  it  can  be  improved. 

The  various  criticisms  of  the  Board  of  Examination  would  not,  how- 
ever, in  their  entirety,  produce  a  steering  gear  that  would  give  perfect 
satisfaction  to  everybody. 

The  specifications  for  the  steering  gear  of  the  Dolphin  stated,  "  the 
steering  apparatus  throughout  to  receive  the  most  careful  attention  in 
Older  that  it  may  be  strong,  easy  of  adjustment,  and,  as  far  as  practi- 
cable, protected  from  shot." 

The  latter  clause  referred  to  the  original  design  of  the  steering  gear, 
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in  which  the  steering  engine  was  in  the  engine-room  and  the  power  was 
transmitted  along  the  orlop  deck  by  a  shaft  and  bevel  gears.     It  is  thus 
seen  that  the  gear  was  partially  protected  from  shot.    No  steering  ge«ar 
in  a  single-screw  vessel  can  be  absolutely  protected.    This  is  the  proper 
way  to  arrange  the  steeling  gear,  and  is  very  nearly  the  plan  adopted 
in  the  English  navy,  where  the  engine  is  usually  either  in  the  engine- 
room  or  on  the  orlop  or  berth  deck,  with  shaft  and  gears  to  work  the 
valves  and  tiller.    This  plan  is  far  superior  to  anything  suggested  bj 
the  board  of  examination ;  but,  unfortunately,  from  lack  of  space  in  the 
engine  room,  it  was  found  necessary  to  remove  the  steering  engine  from 
the  engine  room,  and,  once  out  of  the  engine  room,  no  place  could  be 
found  for  it  in  so  small  a  ship  except  under  the  pilot-house,  which  is  the 
ordinary  place  for  it  in  the  merchant  service. 

The  present  arrangement  is  as  follows:  A  small  hand-wheel  in  the 
pilot-house  actuates  valves  of  the  two  cylinder  SSickles  steering  engine, 
placed  directly  beneath  it,  in  a  small  separate  compartment,  in  the  house 
on  the  spar  deck.  The  g-inch  chain  passing  over  the  sprocket  wheel 
of  the  engine  leads  athwartships  in  an  iron  casing  in  the  deck  around  a 
12  inch  brass  sheave  near  the  waterways,  beyond  which  it  is  secured  to 
the  2^  inch  iron- wire  wheel  ropes  which  run  alongside  the  hammock 
berthing,  led  over  the  3-inch  guide-rollers,  taking  the  weight,  and  3^  inch 
guide  sheaves  at  the  slight  deflection  of  the  lead  where  it  passes  through 
the  Ilotchkiss  gun  towers.  At  the  after  end  the  wire  rope  is  secured  to 
a  I  inch  chain,  which  forms  a  gun-tackle  purchase,  the  sliding  block  of 
which  is  secured  by  a  turnbuckle  for  taking  up  the  slack  and  a  tripping 
arrangement  to  a  |  inch  chain  ])endant  which  passes  entirely  around 
the  wrought-iron  tiller  which  forms  a  complete  circle  instead  of  the 
usual  quadrant.  In  the  forward  quarters  of  this  wheel  are  eyes  for  the 
relieving  tackles  and  corresponding  eyes  in  the  sides  of  the  ship. 

This  wheel,  which  was  made  extra  strong,  takes  the  place  of  the  spare 
tiller.  With  the  original  stiering  arrangement  there  was  a  spare  tdler, 
which  is  probably  the  one  referred  to  by  the  Examining  Board;  but  we 
are  unable  to  see  any  use  for  it  now,  as  there  are  at  present  four  methods 
of  taking  hold  of  the  rudder  in  order  to  control  it. 

The  hand  steering  gear  consists  of  the  ordinary  screw  steerer,  which 
takes  directly  hold  of  the  rudder-head.  It  is  furnished  with  a  5  foot  6 
inch  hand-wheel.  The  whole  a])paratus  is  of  auasual  strength ;  the 
main  screw  is  5  inches  in  diameter  over  all,  the  nuts  are  9  inches  long, 
and  the  connecting-rods  2^  inches  diauicter,  with  16-inch  arm,  the  diame- 
ter of  the  rudder- head  being  0  inches. 

The  hand  steerer  aft  has  great  advantages,  as  it  has  no  connection 
with  any  wheel  ropes  whatever.  We  did  have  still  another  wheel  in  the 
pilot-house,  as  suggested  by  the  Examining  Board,  but  it  was  found  de- 
sirable to  change  the  connection  o/ the  steering- wheels  with  theengine; 
it  was  also  found  desirable  to  provide  room  for  a  new  form  of  compass, 
lately  introduced  in  the  Navy.  The  hand-wheel  was  therefore  left  out. 
A  chart-table  in  a  convenient  place  is  quite  novel  in  the  Navy,  and  the 
one  in  the  Dolphin  is  doubtless  open  to  criticism. 

The  present  general  plan  of  leading  the  wheel  ropes  is  that  commoD 
in  the  merchant  service,  and  is  to  be  commended  for  the  ready  accessi- 
bility of  its  i)arts.  It  usually  gives  satisfaction,  bat  where  there  are 
large  side  and  deck  cargo  ports  on  the  upper  deck,  which  would  neces- 
sitate uncoupling  the  ropes  when  the  ports  are  open,  the  plan  recom- 
mended by  the  Examining  Board  is  sometimes  adopte<l.  In  the  Dolphin, 
however,  leading  tlieui  under  the  main  deck  would  have  taken  them 
through  the  coal-bunkers,  engine  and  boiler  compartments,  where  they 
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mid  have  been  very  inaccessible,  and  a  tube  could  not  have  been  laid 
the  Dolphin's  deck. 

It  is  not  an  unusual  thing  to  connect  a  steel  bolt  to  a  chain  by  means 

a  composition  attachment,  as  it  prevents  sticking,  and  where  not 

taally  lying  in  water  and  where  ordinary  care  is  taken  of  it,  as  there 

:ht  to  be  in  this  case,  there  is  no  danger  of  its  becoming  useless  or 

.fe. 

xne  device  for  releasing  the  chains  when  changing  from  steam  to  hand 

rer  is  a  simple  trip-hook.    It  works  very  quickly  when  shifting  flrom 

3  to  hand,  which  is  the  time  when  quickness  is  wanted,  for  there 

thing  to  do  but  knock  the  link  off.    When  shifting  from  hand  to 

a  it  takes  longer,  but  there  is  very  seldom  so  much  necessity  for 

e. 

xue  strength  of  the  wooden  casting  over  the  right  and  left  hand 

iw  steerer  and  the  grating  platform  sarrounding  the  wheel  and 

ratus  is  simply  a  question  of  opinion.     We  consider  them  of  ample 

ngth ;  this  applies  also  to  the  workmanship  of  thA  after  frame  of 

steerer. 

INDICATOR  AND   ENUNOIATOR. 

id.  p.  2.  The  rndder  indicator  and  euunciator  required  for  the  after  bridge  and 
iDiinciator  for  the  forward  bridge  are  lacking.  The  after  bridge  is  also  iinpio- 
d  with  sounding  or  speaking  tubes. 

The  rodder  indicat<or  of  the  after  bridge  was  not  practicable  after  the 

Dge  in  the  steering  gear  from  the  original  to  the  present  plan,  and, 

tfore,  was  not  fitted.    The  enunciacors  were  omitted  by  the  Board, 

lOT  this  vessel  the  usual  naval  method  of  communication  was  pre- 

rre<l. 

FREEING  PORTS. 

kil.  p.  2.  The  t'retnii*;  portH  uiiiidHliips  are  so  finished  as  to  leave  a  water  space 
10  inrh«*s  above  the  covcrinjx  plates  forming  the  bottom  of  the  hammock  nettings. 
jHirt  on  the  starboard  sich-  has  a  lower  sill  cemented  on  wood  without  any  scup- 
or  other  arran«;ement  tor  drain iii«;  the  water  which  in  time  will  be  likely  to  fill 
»  4paee.  The  one  on  tlie  in)rt  side  was  found  to  be  nncemented,  being  simply  closed 
tb  rou^h  boards,  but  since  tbe  Hoard  noted  snch  omission  the  cement  has  been 
fc  in. 

The  freeiiifc  ports  referred  to  as  having  insufficient  protection  against 
prment  of  water  were  originally  intended  for  a  3-inch  rifle  howitzer, 
I  during  the  construction  of  tlie  vessel  were  used  for  the  passage  of 

x>ring  ehains  while  at  tlie  pier,  and,  as  chafing  planks  were  fltted 
iph*rel.v  coveiing  tbe  sill,  tbe  cement  was  overlooked.  The  con- 
tor  has  made  good  this  defect,  so  that  further  comment  is  unneces- 

There  is  no  water  s])ace  under  the  sill  of  the  freeing  ports,  as  the 
lole  is  filled  with  white  pine  and  covered  with  cement. 

CEMENTING. 

Id.  p.  2.     The  iron  work  of  the  v<'M.sel  "where  water  may  be  liahle  to  lodijo"  has  not 
cementoil  in  nW  (-as(>s,  as  nMpiircd  by  the  specifKuitions,  and  thepaiutinf(  in  some 
«-«  has  het-n  ne^^M'cted  or  sli^^hted,  as  clfarlv  shown  bv  the  rnst  observable  on  the 
1. 

jgarding  the  lodgment  of  water  in  different  parts  of  the  vessel,  it 
.ces«ively  difllic^nlt  to  prevcMit  it  in  every  part  without  the  use  of 
>  quantities  of  cement.    The  lodgmen*i  of  water  need  not  occur 
the  vessel  is  in  commission. 
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It  might  be  expected  that  a  certain  amount  of  rnst  on  the  ' 
wouhl  be  observed,  inasmuch  as  some  parts  of  the  vessel  have  not 
repainted  for  a  year. 

Ad.  p.  3.    The  seameu's  water-closet  lacks  a  full  cement  lining. 

Two  holes,  about  3  inches  in  diameter,  were  cut  in  the  cement  1 
to  rivet  up  a  hammock-hook  on  the  berth-deck  and  the  workmai 
neglected  to  repair  the  cement. 

PLANKING  AND   CALKING. 

Ad.  p.  2.     The   planking  of  the  main  deck  is  not  of  the  "best  quality," 
knotty  and  shaky  in  parts,  and  not  laid  in  the  best  manner,  many  of  the  wood 
bolts  passing  into  the  seams  instead  of  into  the  body  of  the  planks.     The 
hatch  coamings  are  too  wide  for  good  workan<l  tightness,  and  the  deck  leaks  i\ 
aft,  as  demonstrated  by  the  rain-storm  of  the  1st  ultimo. 

Ad.  p.  4.  The  sheathing  of  the  chart-house  deck  is  of  inferior  material  and 
neatly  laid. 

Ad.  p.  5.  The  ends  of  the  planking  on  the  berth  and  top-gallant  forecast  1« 
are  not  nibbed  at  the  ends  of  the  vessel,  as  they  ongbt  to  be  to  insure  good  wo 
strength. 

Ad.  p.  3.  The  planking  of  the  berth-deck  is  of  inferior  quality,  rouj] 
knotty  in  various  parts,  some  places  indicating  sap,  and  calked  in  so  poor  a  i 
that  the  entire  deck  woul(}  leaK  like  a  sieve  in  case  it  became  flooded  with  wat 
BO  damage  or  destroy  the  prrishable  stores  and  equipments  stored  below  it 
hold,  store-rooms,  sail- room,  bread-room,  and  the  like.  The  Board  was  un 
find  more  than  two  thin  threads  of  oakum  in  many  of  the  seams,  the  speciti 
calling  for  not  less  than  three  threads,  and  it  was  an  easy  matter  to  pull  the  t 
out  by  the  yard  in  varions  parts  of  that  deck.  Some  oi  the  H<?am8  m  the  ca' 
not  seem  to  have  been  calked  at  all,  and  none  of  the  seams  of  that  part  of  tl: 
— cabin  and  ward  room — laid  with  white  pine,  are  painted,  as  required  by  the  i 
cations.  Such  was  the  condition  of  the  deck  until  the  11th  ultimo,  when  thi 
found  a  large  gang  of  calkers  on  board  at  work  on  it.  One  effect  of  this  calk 
complete  as  it  was,  not  extending  into  the  wardroom,  state-rooms,  nor  unde 
head  sills,  was  to  make  it  diflicuit  to  shut  down  some  of  the  hatches,  to 
splinter  to  some  extent  the  under  side  of  the  deck,  and  to  start  or  drive  out  t 
tne  wood-screw  fastenings.  In  its  fastenings  this  deck  shows  grave  defects,  th( 
screw  bolts  passing  into  the  seams  instead  of  into  the  body  of  the  planks  at 
points,  and,  in  the  opinion  of  the  Board,  the  body  can  never  be  calked  in  a 
manner. 

The  planking  of  the  decks  was  laid  in  March,  1884 ;  the  materia 
the  best  quality,  and  the  decks  at  that  time  presented  a  fine  a] 
ance,  but  have  since  not  received  proper  care  from  the  contracto 
after  the  exposure  to  the  trying  temperatures  of  four  seasons  and 
steam  heat  during  the  winter,  their  appearance  was  not  of  the 
though  we  are  of  th(3  opinion  that  the  decks  are  good  and  se 
fastened,  and  will  serve  their  purpose  for  years  with  the  usual  car 
are  by  no  means  in  an  unfit  condition  to  remain  in  the  ship,  as  t 
port  would  indicate. 

It  was  no  doubt  the  duty  of  this  Board  to  see  that  the  deckt 
particularly  the  berth-deck,  were  recalked  at  the  time  of  the  accep 
but  in  the  pressure  of  other  matters  this  was  neglected. 

BUTT-PLATES  ON  BERTH-DEOK. 

Ad.  T).  3.  The  butt-plates  called  for  in  the  specifications  to  be  placed  und 
butt  or  deck-planking  have  not,  so  far  as  the  Board  could  discover,  been  suppli 
this  connection  attention  is  invited  to  the  contractor's  explanatory  letter  of  J 
1885,  a  copy  of  which  is  herewith  appended,  marked  L 

These  butt-plates  are  not  of  the  slightest  importaQce  in  regard 
strength  of  the  vessel,  as  the  deck  is  so  cut  up  by  bulkheads  thai 
are  very  few  butts  throughout  the  length  of  the  ship.    They 
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ted  wiUiout  oar  knowledge,  ami  would  have  been  required  when  it 
liscovered  soon  after  the  deck  was  laid  if  it  had  been  considered 
jsary.  The  decks  are  now  strong^er  than  the  8)>euiQoatiouH  would 
ire,  owing  to  the  steel  ledges  and  hat<:h-ties  put  iu  by  the  coa- 
or, 

COAMINQS    AND    HATCHES, 

p.  2  aud  3.  Host  of  the  coaDiiiiRH  ami  hutuhi»  bBluw  tile  Hpur-ilick,  furu  nad 
'  Bhip.  are  made  id  a  ruugh  and  diacreditalile  manner,  patched  vrith  batt«n 

,  .■Hid  iji  uo  way  iroufiiimins;  to  tlie  sppoitioiilious  oiillitig  fitr  '' ivorhiriuiis!iii> "  or 
Oft  Ihurongli  cliarac(i-r 

ese  coamings  and  batches  are  at  the  present  time  in  u  bad  uundi- 
but  were  well  made  originally. 

e  excessive  heat  of  last  summer  and  the  wear  and  tear  from  the 
■al  steam  trials  have  been  snfBcient  to  produce  the  conditions  ob- 
■d.    This  work  should  be  replaced  where  necessary. 

HOLD  FLUORS   AND   CEILING. 

p.  3.    The  hoM-floora  do  not  eoM 

ent  arraugemeDts  lor  eut«riug  t1lt^bilgi'M  fur 

e  epeciflGations  with  regard  to  hold-floors  are  not  strictly  complied 
Instead  of  shutters  of  two  thicknessen,  they  are  of  one  thick- 
They  are  supplied  with  lifting- rings,  and  the  bilge  is  accessible 

0  the  bilge  keelsons.    Between  the  two  bilge  keelsons  the  ceiling 

e  hold  is  solid,  secured  by  bolts  and  nuts,  and  above  the  upper 
keelson  cargo-strips  are  uited.    Within  the  coalbnnkers  the  Sat 

Mrs  is  arranged  similarly  to  that  in  the  bold,  and  the  balance  of 

ig  is  fitted  and  secured  as  per  s pec itlcat ions. 

BREAD  BOOM. 

p.  3.  The  bruod-rouiD  tit  not  tiaiiud  tliroii^Uout  uur  in  n  tliorough  mauner,  aud 
perfect  "water-tiglitnesH,"  as  Bhuwii  li.v  tbi- watur-staina  aod  riml«d  aheeta  of 
ue  broken  through)  ill  ita  after  part,  u  11  iu  default  of  the  apecifiuaCionii.  No 
igs  bad  been  litted  in  the  bread- ruo in,  but  have  now  beea  snppHeil. 

e  object  of  tinning  a  bread-room  is  simply  to  keep  out  rats.  The 
parts  of  the  Dolphin's  brcivd  room  not  tinned  are  one  end  and  part 
e  side,  both  formctl  by  steel  bulkheads.  The  specifications  do  not 
re,  nor  has  any  attempt  been  made,  to  make  the  bread-room  water- 
.  If  so,  it  would  have  been  a  water-tight  steel  tank  with  a  water- 
door,  whereas  the  door  is  of  wood.  The  gratings  for  the  bread- 
were  fitted,  but  had  been  in  some  way  misplaced. 

TILIKU. 

p.  3.     The  tiling  ou  tlie  lloor  »f  the  culiiii  bath-ruom  iiud  wattir-i'luwl.  Is  lu<ik- 

properly  fit  this  tiling  it  would  have  been  necessary  tu  out  off  the 

se  angles  of  frames,  which  was  undesirable  at  this  part  of  the 

iL 

Daidering  this  and  the  difficulty  to  be  anticipatwl  in  the  future  in 

ing  the  tiling  watiM-liglit  Ht  tiiis  part  of  the  vessel,  it  was  decided 

lit  it.    This  change  was  ininivciteiitly  omitted  in  the  letter  to  the 

irtment  of  April  20,  1R.S5. 
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WATERTIGHT  DOORS  TO  DEOK-HOUSBS. 
Ad.  p.  X    The  deck-houses  aro  not  fitted  with  water-tight  doors. 

The  deck-honses  are  fitted,  as  required  by  the  specifications,  with 
closely-jointed  doors,  iron  on  iron  houses  and  wood  on  the  wooden  one. 
They  are  precisely  such  as  are  customary  in  such  places,  and  we  are  not 
aware  that  water-tight  doors,  such  as  are  fitted  in  the  hold,  are  ever 
required  on  vessels  with  high  bulwarks,  as  in  the  Dolphin.  It  is  also 
considered  that  it  would  be  obviously  inconsistent  to  fit  water-tight 
•doors  to  the  houses  where  the  hatches  in  the  deck,  with  12-inch  coam- 
ings,, are  fitted,  as  customary  in  the  naval  service,  with  tarpaulin  can- 
opies for  ordinary  weather,  and  with  gratings  so  that  the  tarpaalins 
can  bo  battened  down  in  heavy  weather. 

Ad.  p.  3.     Bottlo-racks  in  diHiunisary. 

These  were  intentionally  omitted  from  the  vessel,  as  they  would  be 
required  to  suit  the  bottles  when  the  vessel  is  commissioned. 

PAINTING. 

Ad.  p.  3.  The  ))iiiiitii)^  in  the  cabin  and  ward-room  does  not  nhow  *^  workmanship 
of  the  moHt  tliorough  character;'*  it  is  inferior^  and  the  gilded  moldings  called  for  are 
lacking. 

The  Hkin  of  the  vessel  lias  been  repainted  at  various  points  where  the  skio  was  ac- 
cessible;   he  liold  store-roouii  fore  and  afc  liave  been  freshly  painted. 

The  ceiling  of  the  deck  is  the  only  part  of  the  wood- work  in  the  cabin 
and  wardroom  which  is  painted,  and  thatw^as  carried  outexactly  as  re- 
quired and  was  considered  when  done  as  a  neat,  thorough  piece  of  work; 
the  gilded  moldings  were  omitted  by  our  instructions,  as  they  did  not 
correspond  with  the  hard-wood  finish. 

JOINER-WOEK. 

Ad.  p.  3.  The  bunk-boards  in  the  state-rooms  are  titted  in  a  rongh  and  careless 
manner,  and  sonn^  of  the  joiner  woik  in  the  cabin  and  wardroom,  and  wardroom  com- 
panion-way,  cannot  be  considered,  in  minor  details,  as  first-class  work,  especially  an 
the  bureaus  in  the  state-rooms  have  no  backs,  the  bulkhea<lB  being  made  to  answer 
that  pnri)ose,  a  make-shift  not  known  b<^fore  in  the  naval  service.  The  shutters  do 
not  seem  strong  enough  to  stand  the  hard  usage  of  shipboard,  and  the  state- room  do(»rs 
are  not  littiMl  with  carrying  rolU'rs. 

The  woodiui  sheatliing  or  ceiling  of  the  sail-room  is  not  carried  up  to  the  deck 
above  to  within  *2  or  '\  inches,  leaving  that  space  open  for  the  access  of  vermin  (rats) 
from  the  hold. 

Tluj  Joiner  work  of  tin*  cabins  and  wardroom  of  the  Dolphin,  which 
are  finished  in  hard  wooiU  is  considered  a  handsome,  workmanlike  job; 
the  minor  details  refeired  to  seem  to  be  not  actual  defects  of  bad  mate- 
rial,Joints, nor  finish,  but  matters  of  oj)inion,  for  in  regaitl  to  the  details 
stated,  onr  specific  instructions  iiav(^  been  lbllow(»d — namely,  the  biu*,ks 
of  the  bureaus  w(»re  omitted  as  they  were  to  be  fastened  to  the  deck 
and  fitted  elosrly  to  the  bulkheads  in  order  to  avoid  the  dirt-holes  found 
under  and  liehind  bureaus  as  usually  titted  in  the  Navy, 

The  state-room  doors  were  not  fitted  with  carrying  rollers  in  order  to 
avoid  the  rattle  which  invariably  results  from  their  use. 

It  is  presumed  that  the  shutters  referred  to  are  the  sliding  blinds  over 
the  air  ports.  Thc^y  an*  quite  as  strong  as  those  fitted  in  railway  car- 
riages, and  tliat  would  ai)|)ear  snthcient. 

It  would  appear  from  the  comments  on  the  joiner  work  and  other  de- 
tails that  the  whole  was  inferior  to  that  usually  fitt^  in  the  service ; 
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^s  \h<-  (imtriirv  is  the  cane,  and  we  are  con  Me  ut  of  tliB  accuracy 
!  !>r:Ui'iiiiiit  In  tlie  effect  tliat  the  cuiiveuieuces  aud  accomttiodA- 
for  both  uiUcers  and  ere*  in  all  respects  aa  rtgaids  urrangemeiitfl, 
8,  and  sanitary  prncautioiis,  are  far  snimrior  to  auy  ship  in  tlie 

HAMMOCK   NETTtStiS. 

1.3  and  4.  Tbe  bottom  bonriln  r.i'  itio  hnniiiKH'b  npUings  ore  nliniit  :{  Indies 
the  leve]  of  the  Bcii]ip>>rii,  inakin<'  i(  iiniiiissiM'-  (.<>  ilrnin  Ihem  ]irmii'rl>-  iu  case 

ter  getR  into  th^in.  and  the  biiii.Hn     ■[■■  ),..r   ntnl.     Tho  woiHleii  moMings 

nettingaare  not  of  first-tlaHs  r.  ;  ;:i.  ,'iii|  or  upright  innhliQes, 

are  of  «oft  pine,  put  on  iu  the  i..  >  .      .  I'liu  ion  raOa  are  nut  ueaUy 

ed  in  alienees,  ami  forward  oi  1 1,.  ■■■  i ,  i.-  ..i,  n-.-  [lort  sidi-  a  gruTlng  piece  of 
ne  set  into  tbe  rail  mars  U»  a]i{i>'ii>iiii. ,-, 

1  bottom  of  the  liamuioclv  iieHiiifC  is  tVirmed  by  the  deck  Hiriiiger 
s  naturally  below  the  level  of  the  wnterwa,v  and  acnpperB  which 
iboard  of  it.  It  would  imve  required  it.-ilMI  pounds  of  ceiotint  to 
the  bottoms  of  the  nettings  tip  to  such  a  livight  that  thoy  could 
ained  into  the  waterways.  It  is  considered  that  to  expend  this 
it  to  accomplish  an  object  easily  secured  by  the  most  ordinary  care 
J  olfi,cers  in  charge  would  have  been  absurd.  The  bottom  boards 
B  nettings  are  loosely  put  iu  merely  to  protect  tbe  hammocks 
Bt  tbe  sharp  edges  of  tlif  .stei-l  an^jles  and  plates,  and  may  be 
d  at  any  desired  height. 

ABMOHT  AKR  STEERAGE  HATCH. 

f.  4.  The  amiory  is  badly  locoipd  mid  urivmpod  for  room  iu  thtU  it  is  pill  up  on 
th-dei-k  at  the  after  riid  of  thii  wiug  pusaaKO.  and  im  mod  lately  ailjiiuiiut  to  tho 
;b  haichiray,  wbkh,  fVoiu  tlie  closeness  of  the  Utter  to  the  port  gangway,  nill 
ly  to  lie  one  of  the  wettest  pnrtu  of  tlie  ship  iu  bin!  wenthor.  Sb»s  coming  over 
igivay  would  almost  bo  sure  to  pour  driwo  that  hatch,  flooding  the  deck,  in- 
j  armory  and  wing  piuwagi'  Hpacu  lielcuv. 

1  armory  consists  merely  of  a  set  of  covercil  racks  for  thirty  riHca 
ayouels  and  thirty  levolvcrs.  In  the  ordinary  acceptation  of  the 
tlicn*  i.s  no  armory  in  thf  Dolphin,  and  there  is  no  need  of  any. 
outeiits  of  the  rack  wonUI  be  stowed  in  an  arm  choHt  in  any  ex- 
iinary  weather  when  the  sieeniRC  h^tch  was  not  closed ;  but  as  the 
object  of  this  passageway  was  for  communication  through  th« 
u  bad  weather,  this  woiihl  not  otlen  occur. 

LOCATION    OP   DYNAMO. 


Mraliis  must  b>- re^Mnli-il  :is  miri-ri  iiijiiti'.  .'in,  li.'liix  |ilivi'<'rl  mi  ths  burth-ilcck, 
■e  liable  to  be  tiiiiipcii'tl  mib  i. .  .  i  i '-.l  i-|..  -.  .1  im  n  .  [  i  Im'  nvw.  wpOidolly  M 
itch-board  huH  iiiii    i";.'ii  :;ii;iri  ■    i  In  the  opinion  of 

trd,  the  after  nod  of  tin-  cii-ii            .       ■  .,',,;,,  ,,  ,.>;tuHduil  u  liitla 

■aft  OIllheKpiii-ilrcli,  S.I  ns  II I -■    ■.!■     li'iMr-iriii  nithilllteXceMlTO 

ortheollicernr  ilii'  ib'.  k  mI  :iII  iIiiivb  ^uid  muiu  apiiuu  bvuu  Wl  i;or  the  crew  on 
ber  tramptd  i]iiiii(iTs  <,(  Ihr.  liTfli-deok. 

1.9.  AftiT  niyhifMll  liii-  ![o:iz-.i  L:id  oiiiiortmiity  to  obnerva  tha  working  of  the 
I  lilfhling  Hp|i;ii':iliis,  wlini  il  I'i'tiimc  appareut  that  its  luBchlnery  fs  cramped' 
■D,  iind  that  no  jiriiviMim  biiil  bi^en  made  to  protect  thu  mochJuist  in  charge 
wideiit  whtn  tbe  Hhip  in  biburiiig  iu  M  sen-wny. 

I  or  rail  Hhoiild  lii>  pnt  up  pnrnllul  with  tho  marihtnory  to  afford  such  abao- 
lecBwary  safcgniird.  for.  an  nnir  arranged,  thurts  in  no  point  In  tbe  room  whiiJi 
diiniat  can  laki'h'ild  of  to  pievcnl  buing  thrown  npoutOe  rapidly-nioviii);  trn- 
J  the  rolliii;;,  InM'liiii^.  and  pitching  motion  of  the  vessel  incident  to  HervicH  at 
fbe  Board  alMi  u.ilitcd  i  or :(  gallons  of  oily  water  swualiing  about  the  deuk  of 
■  withuom.-aii8orc«rr>iii;;itoff.  ""-■'■■-'  -■-•^  ■■.-  ■  ■ '—  ■  ^-- 
§f,  aod  proviitwl  wiih  acnpiHU 


I 


J 
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The  locatioD  of  the  dynamo  and  enpue  was  a  matter  of  serious  co 
sideration  by  the  Board.  It  was  intended  to  locate  it  in  the  eu^in 
room,  but  it  was  removed  on  account  of  lack  of  space.  The  space  \w 
allowed  is  much  greater  than  it  ought  to  be,  and  is  double  what  won 
be  allowed  in  a  foreign  man-of-war  of  that  size.  It  was  the  inteutic 
of  the  Board  to  put  a  search-light  apparatus  in  the  same  compartineu 
but  it  had  to  be  left  out  on  account  of  the  excessive  space  occupied  I 
the  incandescent  plant.  The  difficulty  is  that  no  electric  lighting  cod 
pany  in  the  United  States  will  jmt  its  dynamo  and  engine  in  the  liii 
ited  si)ace  that  is  ordinarily  allowed  in  a  foreign  man-of-war  or  merclmi 
steamer,  and  guarantee  the  work.  This  is  well  shown  in  the  Trento 
and  Omaha.  It  was  the  suggestion  of  the  Bureau  of  Navigation  tlii 
the  electric  plant  of  the  Dolphin  should  be  placed  on  the  spar  deck  i 
an  extension  of  the  engine-room  hatch ;  but  on  account  of  the  weight  ( 
the  dynamo  and  engine  and  that  of  the  extension  of  the  house,  and  tl 
exi)ense,  it  was  decided  by  the  Board  to  locate  it  in  its  present  positio 
which  is  a  compartment  taken  from  the  coal-bunker  and  not  from  tl 
berth  deck,  though  it  opens  into  it.  It  is  the  custom  of  the  service  i\ 
all  electric  a])])aratus  to  be  under  the  eye  of  the  navigator  and  not  of  tl 
officer  of  the  deck.  The  suggestion  of  covering  the  floor  of  the  dy nan 
room  with  lead  is  a  good  one,  though  it  would  be  better  to  tih*  it,  as 
lead-covered  lioor  would  track  foot-marks  on  the  berth-deck.  The  su 
gestion  of  a  hand  rail  and  a  protective  guard  for  the  switch-board 
also  good.  A  scupper  leading  the  oily  water  to  the  bilge  should  on  i 
account  be  allowed,  as  it  is  contrary  to  the  best  practices  of  the  servic 

AFTER-DECK  HOUSE. 

Ad.  p.  4-.'>.  Tho  lurgo  house  over  the  cabin  conipauion-way  is  a  uee<lle8H  mcu 
brauce,  adding  weight  to  tho  ship  which  could  have  been  atilized  to  more  efflci<i 
use  elsewhere.  It  also  takes  up  room  better  left  for  the  work  of  the  deck  and  t 
range  of  sight  from  that  part  of  the  vessel. 

When  the  Dolphin  is  employed  as  a  flag-ship,  for  which  she  is  fitt€ 
this  deck-house  will  prove  to  be  a  great  conveuienoe  to  the  fleet  oflBc^ 
as  it  j)rovides  a  ready  shelter  from  the  weather,  handy  to  the  deck  ai 
after  bridge. 

SCUPPERS  ON  BERTH-DECK. 

Ad.  p.  5.  The  construction  is  also  defective  iu  not  finishiDg  the  berth-deck  wi 
wat'tT-ways  and  scuppers,  the  evidence  of  water  collectiDg  along  the  edges  of  t 
p]ankin)|j;  and  bulkheads  l)eing  already  too  a])pareut,  as  shown  in  the  wing  passage 
the  berth-deck  and  under  steerage  hatch. 

We  were  of  the  opinion  when  the  specifications  for  the  Dolphin  we 
drawn  that  scuppers  were  impracticable,  and  water-ways  unnecessa 
on  the  berth-deck  of  the  Dolphin,  and  are  still  of  that  opinion.  T 
deck  is  below  the  water-line,  and  scuppers  could  only  lead  into  the  bil 
and  thus  lead  the  ventilation  from  the  bilge  to  the  berth-deck,  whi 
i^  now  carefully  conducted  to  the  open  air  by  valves  in  the  spirketti 
of  the  spar-deck. 

It  should  be  remembered  that  the  Dolphin  has  been  completed  1 
eight  months,  and  does  not  receive  the  same  care  that  she  would  iu 
navy-yard  or  if  in  commission. 

WATER-TIGHT  DOORS. 

.\d.  p.  5.  To  avoid  false  closure  of  the  water-ti^ht  doors,  the  door^clamps  slioi 
have  been  titted  with  stops  to  prevent  their  excessive  action  in  passing  beyond  1 
jioint  needed  to  effectively  close  the  doors. 

If  the  clamps  are  kept  properly  adjusted  by  the  set-screws  prov 
for  the  purpose,  false  closure  of  the  doors  will  not  bcoan 
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The  galley-room  au<i  Heveral  of  the  hold  store-rooms  have  no  shelving. 
The  hold  store-rooms  have  been  titted  with  proper  shelving. 

The  hardwood  drop  shelf  was  titted  in  the  galley-room,  and  all  store- 

(excepting  bread-room)  on  forward  orlop-deck  and  cabin-locker 

on  aiier  orlop-deck  were  titted  with  shelves  prior  to  March  10,  1885. 

E      t  that  date  shelving  has  been  placed  in  the  wardroom,  cabin,  and 

master's  storerooms  and  awning-room  at  the  actual  expense  to  the 

tractor  of  $44.71. 

BOATS,   CARRIAGE  OF. 

Ad.  p.  5.  The  present  carriage  of  the  boats  just  abaft  the  gangway  is  not  good,  for 
m  stowage  fittings  should  have  been  provided  to  carry  them  on  the  rail  or  on  light 
^allows  frames. 

The  boats  are  carried  and  secured  as  is  now  customary  in  the  I^avy^ 
but  we  are  of  the  opinion  that  gallows  frames  may  be  better  for  the 
after  boats. 

BATTERY. 

Ad.  p.  5.  In  the  matter  of  tlie  battery,  the  construction  of  the  Teasel  not  providing^ 
for  a  fire  directly  ahead  with  the  6-inch  rifle  must  be  regarded  as  •  graye  defect. 
Ctrr^'ing  but  one  effective  gun,  the  greatest  all-around  range  of  fire  possible  shonld 
have  been  arranged  for. 

The  position  of  the  6-inch  gun  is  that  usual  for  a  single  spar-deck 
pivot-gun  in  the  United  States  Navy  and  all  other  navies;  but  its  train 
is  rather  greater,  being  from  7(P  forward  of  the  beam  to  03^  abaft  the 
beam  on  each  side. 

The  gun  is  too  heavy  to  mount  either  under  the  forecastle  or  on  it  or 
on  si)on8on8.on  the  side  of  the  ship.  It  represents  with  its  carriage 
and  attachments  a  weight  of  24,343  ])ounds,  with  a  vertical  thrust,  when 
fired,  of  40  tons.  Sponsons  would  be  so  large  that  the  lower  portion 
would  interfere  greatly  with  the  ship's  progress  in  a  seaway.  To  leave 
the  Dolphin  without  a  forecastle  in  order  to  get  right-jihead  fire  would 
not  be  advisable  in  a  dispatch  boat,  though  most  admirable  in  a  vessel 
of  the  Boston  and  Atlanta  type.  Ke-entrant  ports  are  unadvisable  in 
a  vessel  so  tine  forward  as  the  Dolphin,  a«  they  would  cut  away  a  large 
portion  of  the  ])resent  main  deck,  extending  almost  forward  to  the  fore- 
castle, and  would  impair  the  seaworthiness  of  the  vessel. 

The  Board  dissents  from  the  opinion  that  the  Dolphin  possesses  but 
one  effective  gun.  The  tendency  of  modern  thought  is  distinctively 
and  decidedly  in  favor  of  the  great  value  of  machine-gun  fire,  and  the 
Dolphin  is,  therefore,  supplied  with  two  57"*"  rapid-fire  single-shot 
Hotr.hkiss  cannon  and  four  47°^°^  revolving  Hotchkiss  cannon,  cali- 
bers which  have  never  been  mounted  in  our  Navy.  The  two  S'Ts  are 
mounted  on  the  top-fjaUant  forecastle,  where  they  sweep  two-thirds  of 
the  horizon,  firing  10  to  18  0  pound  steel  shell  per  minute,  which  can 
pierce  a  4.^-inch  steel  plate  at  the  muzzle,  and  a  1-inch  steel  plate  at  4,000 
yards. 

Two  of  the  47"'"»  levolvers  are  mounted  in  steel  towers  on  the  sidesL 
just  abaft  tin*  G  inch  gun,  and  have  a  range  of  fire  from  directly  ahead 
to  80^  abaft  the  beam.  The  other  two  are  mounted  in  similar  towers- 
abaft  the  midships,  and  have  a  range  from  right  astern  to  80^  forward 
of  the  beam.  These  guns  throw  a  projectile  weighing  2^  {)oand8  at  the 
rate  of  44  per  minute,  having  a  proved  destructive  range  of  4,000  yards 
and  a  penetration  of  U  inches  of  steel  at  300  yards. 
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Althoagh  the  extreme  range  of  all  modern  ordnance  is  very  great,  the 
practical  fighting  range  at  sea  does  not  mnch  exceed  2,000  yanls,  and 
any  shot  from  the  Dolphin  would  penetrate  an  anarmored  vesa^  at  that 
distance. 

In  the  light  of  the  experiences  of  the  bombardment  of  Sfax  and  Foo- 
Chow,  to  be  found  in  the  reports  of  the  Intelligence  Office  in  the  Navy 
Department,  it  is  believed  that  there  are  few  naval  officers  who  would 
criticise  the  Dolphin  as  possessing  only  one  eflFective  gun. 

PIN  RAILS. 
Ad.  p.  5.     The  pin  rails  have  not  been  bored  for  belaying  pins. 

Because  the  Department  furnishes  the  pins  and  the  rails  are  to  be 
bored  to  suit  them. 

AWNINa  STANCHIONS. 
Ad.  p.  5.     The  awning  stanchions  are  not  galvanized. 

These  stanchions  were  not  galvanized  in  accordance  with  our  instruc- 
tions, as  it  was  considered  desirable  to  paint  them. 

jriiiP.fiSSi^^    ENGINE-BED   PLATE.  ^^J^ZSljOCEHA 


i»\. 


Ad.  p.  r>.  The  engine-bed  plate  was  designed  to  be  supported  on  a  wooden  bed 
plate  laid  between  the  engine  foundation  and  bed  plate,  through  which  bolting  passes 
for  securing  thcin  together.  Each  bolt  was  to  be  fitted  with  an  iron  filler  in  lieu  of 
the  woody  to  make  solid  bolting ;  but  the  examination  showed  that  some  of  the  bolts 
lack  HU(;h  appliances,  leaving  to  the  wood  alone  the  strain  imposed  by  the  working  of 
the  engines,  the  ultimate  efi'ect  of  which  would  tend  to  the  loosening  of  the  main  con- 
nection  and  support. 

If  it  were  true  that  this  method  of  fitting  the  engine  bed  plate  re- 
sulted in  a  loosening  of  the  fastenings  of  the  engine  to  the  hall,  this 
would  be  a  serious  imi)utation  as  to  the  design  and  construction  of  the 
machinery.    But  this  is  far  from  being  the  case. 

The  specifications  do  not  require  horseshoes  or  fillers  around  any  of 
the  bolts;  the  contractor  added  them,  however,  for  more  than  half  the 
bolts.  It  is  not  at  all  at  variance  with  established  practice  to  set  the 
engines  on  a  layer  of  hard-pine  wood,  and  many  of  the  most  powerful 
engines  in  our  merchant  vessels  are  fitted  in  this  way  without  the  use 
of  iron  fillers. 

That  the  Dolphin's  engine  is  most  securely  fastened  is  well  illus- 
trated practically  by  its  so  well  withstanding  the  strain  put  upon  it  by 
the  rui)ture  of  its  shaft  at  nearly  full  power.  The  most  minute  exam- 
inations of  the  machinery  immediately  afterward,  and  carefully  repeated 
since  its  ninnerous  trials,  fail  to  give  the  slightest  indication  that  its 
strength  and  fastenings  arc  not  all  sufiicient  to  endure,  for  continuous 
service,  the  greatest  strains  that  the  full  power  of  the  engines  can  put 
upon  it.  The  bed  plates  are  secured  to  the  keelsons  by  80  bolts  of  l|*inch 
diameter,  spaced  from  13  to  18  inches  from  center  to  center. 

It  requires  no  special  professional  knowledge  to  see  that  the  cast-iron 
bed  plate,  which  is  of  the  usual  form  used  in  vertical  engines,  carrying 
the  cylin<lers  and  forming  the  pillow  blocks  of  the  crank-shaft,  and  is  a 
casting  in  the  form  of  a  longitudinal  and  transverse  box  frame,  viz,  24 
inches  high  and  10  inches  wide,  with  walls  1^  inches  thick,  and  having 
bottom  flanges,  5  inches  wide  by  2^  thick,  running  all  around  the  box 
frame  on  both  sides,  could  not  bend  so  as  to  effect  the  crank  pins  and 
<;ause  their  heating.    The  heating  of  this  pin  was  unqaeBtionablj  dae 
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3  fact  that  the  journal  cap  was  screwed  up  too  tightly.  Before 
f  on  the  trial  this  cap  was  removed  for  an  examination  of  the  crank 
.nd  in  replacing  it  the  brasses  were  screwed  up  together  too  tightly ; 
s  simply  this  error,  liable  to  happen  to  the  most  careful  of  engi- 
.  Previous  to  this  the  pin  had  always  worked  well,  and  has  since 
Dued  to  do  so. 

SHAFT  ALLEY. 

p.  5.    The  snpports  to  the  shaft  alley  are  not  first-class  in  workmanship,  the 
and  brackets  not  being  properly  cut  to  fit  down  on  the  frame  of  the  vessel  so 
;ive  the  best  snpport. 

3  support  given  by  any  bracket  or  angle  is  not  that  derived  from 
IK  it  to  fit  so  that  it  takes  weight  on  its  edge,  or  end ;  in  fact,  the 
best  workmanship,  in  all  structures  rigidly  secured  by  rivets, 
3  the  strength  is  merely  that  of  the  fastenings,  is  to  provide  simply 
lent  metal  to  take  the  fastenings.  Therefore,  in  shaft  brackets,  as 
ler  places,  we  regard  the  workmanship  as  good  and  the  structure 

ENGINE-ROOM  FLOORS. 

p  5.  The  engine-room  floors  cannot  be  regarded  as  of  first-class  workmanship 
icessary  convenience. 

s  allegation,  that  the  engine-room  floors  are  neither  first-class  in 
mansbip  nor  convenient,  is  not  sustained  by  facts.  Though  the 
ron  corrugated  or  grooved  flooring  presents  a  better  appearance 
makes  a  surer  footing)  than  the  wroughtiron  plates  with  which 
dolphin  is  fitted,  the  latter  were  required  in  order  to  save  weight. 
*y  are  much  lighter  per  square  foot  than  the  cast-iron  plates,  and 
ise  tliey  are  more  durable.  It  may  be  well  stated  here  that  it  is 
:)y  a  careful  scrutiny  of  the  weight  of  such  small  details  that  the 
Its  of  the  machinery  have  been  kept  down  and  now  stand  at  con- 
ibly  leas  than  the  original  estimate. 

SHAFTINO. 

pp.  5  and  6.  The  steel  shafting  called  for  in  the  contract  broke  on  the  first 
ip  pniper  of  the  vessel ;  the  contractor  furnished  another  shaft  of  the  sao^e  ma- 
constrncted  under  the  same  faulty  process  as  the  first  one,  but  the  tests  appUed 
now  shaft  not  being  satisfactory  to  the  Advisory  Board  the  contractor  was  per- 

to  substitute  iron  shafting  in  its  stead ;  and  it  would  seem  that  the  extra  ex- 
nvolved  in  the  change,  including  the  tests  applied  to  the  new  shafting,  and 
further  determined  the  action  of  the  Advisory  Board  with  regard  to  the  shaft- 
the  Atlanta,  Boston,  and  Chicago,  the  removal  of  the  prior  shafting  and  put- 

of  the  iron  one,  together  with  the  cost  of  the  necessary  cutting  away  of  the 

and  planking  on  the  berth  and  main  decks,  and  the  enlargement  of  toe  stem 

tier  bearings  to  take  the  larger  diameter  of  the  iron  shaft,  has  been  charged  to 

touDt  of  the  Dolphin  and  against  the  Government.     The  Board  is  of  the  opin- 

good  and  safe  steel  shafting,  slightly  modified  from  the  specifications  and 

,8  furnished  the  contractor,  of  the  diameter  required  (13  inches),  conld  have 

xle  in  this  country  ;  and  (he  cost  of  all  shafting  supplied  the  vessel,  together 
s^  incidental  expenses'  connected  with  the  removal  of  the  broken  shaft  and  the 
5  in  of  the  new  one,  should  have  been  borne  by  the  contractor. 

i Statement  in  regard  to  the  change  of  shafts  is  so  misleading  and 
•ect  that  it  seems  best  to  make  a  clear,  full  statement  of  the  whole 
r. 

\  thrust  length  of  the  steel  shafting  required  by  the  specifications 

on  the  trial  of  Xo\  ember  20th  ;  the  contractor  immediately  or- 

another  steel  shaft,  which  was  inspected  and  tested  by  the  Board 

gected  on  accouut  of  the  g:reat  deviation  from  the  required  limits 
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of  Strength.  After  the  shaft  broke  the  contractor  and  the  manufact 
urers  of  the  shaft  alleged  that  the  failure  was  due  to  the  design  far 
nished  by  the  Board ;  the  contractor  protested  against  the  use  of  the 
remaining  lengths  and  urged  us  to  condemn  them  and  reex)mnien(l  thai 
the  Government  should  replace  them  at  its  own  expense ;  this  the  Board 
declined  to  do,  believing  that  the  failure  was  due  to  faulty  workman- 
ship, and  not  to  the  error  in  the  design,  and  in  any  case  would  not  take 
action  without  full  actual  information  in  regard  to  the  conditions  of  the 
other  shafts.  Tests  were,  therefore,  undertaken  by  cutting  uj)  and 
testing  material  for  the  broken  shaft  and  trepanning  the  ends  of  the 
other  lengths.  While  this  was  going  on  tliethrnst  length  was  rejectd, 
and  although  we  believed  that  good  steel  shafts  could  l>e  made  in  this 
country,  it  would  take  some  time  to  actually  determine  the  proper  tests 
of  strength  and  mode  of  manufacture,  and,  to  avoid  further  delay  in 
the  completion  of  the  vessel,  we  recommended  that  the  contractor  l)€ 
allowed  to  put  in  an  iron  thrust-shaft;  this  he  did  entirely  at  his  owr 
exi)ense  in  every  detail.  During  this  time  the  tests  of  the  remaining 
length  of  steel  shafts  proceeded,  and  the  results  were  such  as  to  leiic 
the  Board  to  decide  that,  though  we  had  not  sufficient  information  U 
condemn  them,  none  of  the  steel  shafts  should  be  used,  unless  they  couU 
be  actually  submitted  to  a  twisting  stress  sufficient  to  prove  them.  I 
was  found  that  this  would  subject  the  vessels  to  great  delay  in  comple 
tion ;  therefore  the  Board  recommended  action  that  was  approved  h} 
the  Department,  in  the  following  terms: 

**The  contractor  may  put  into  the  vessels  iron  shafts  of  approve( 
manufacture,  and  if  they  stand  during  the  trial  trips  and  final  trial 
they  shall  be  accepted  as  a  satisfactory  fulfillment  of  thecontraet.  Th( 
contractor  shall  allow  the  Government  the  difference  between  the  cos 
of  making  the  iron  and  steel  shafting.  The  st«el  shafting  shall  be  sub 
jected  to  all  reasonable  tests  for  determining  its  strength;  and  tho» 
parts  which  stand  such  tests  shall  be  taken  by  the  Government  an< 
paid  tor  as  du[)licate  shafting  at  their  cost  to  the  contractor.  If  an; 
parts  are  broken  by  reason  of  any  extraordinary  t-est-s  which  couhl  no 
fairly  be  insisted  on  for  proof,  considering  the  existing  condition  of  ste< 
manufacture  in  this  country,  the  Government  shall  also  pay  the  t 
of  such  parts." 

This  is  the  agreement  that  has  been  carried  out  on  the  Dolphin,  an< 
is  being  carried  out  on  the  other  vessels. 

In  executing  this  agreement  on  the  Dolphin  the  details  wereequitAbl 
arranged  with  due  regard  to  a  just  interpretation  of  the  contract.  I 
the  case  of  the  Dolphin  the  shafts  were  completed,  fitted,  and  in  th 
shi]),  and  had  been  tested  by  us  at  the  contractor's  expense  under  th 
terms  of  the  contract.  The  tests  now  proposed  were  extraordinary  an 
could  not  be  reasonably  required  under  the  contract;  therefore  we  rei 
ommended  that  the  Department  pay  for  these  tests,  and  that  as  Home  < 
the  shafts  had  to  be  taken  out  for  the  purpose,  we  also  recommended  tht 
the  Department  pay  half  the  expense  of  cutting  the  decks  necessary  1 
this  removal,  the  contractor  bearing  the  other  half,  as  he  had  to  pa 
the  expense  of  removing  and  testing  the  broken  shaft.  We  also  agret 
that  the  Department  should  pay  the  expense  of  removing  and  testin 
the  steel  shafts.  The  iron  shafts  i)ut  in  were  of  larger  diamet^  ths 
the  steel  ones,  and  necessitated  changes  in  the  bearings  and  other  par 
of  the  ship  which  had  been  completed  in  accordance  with  the  contrac 
therefore  we  agreed  that  the  contractor  should  be  compensated  for  tl 
changes  in  these  parts.  We  prescribed  the  tests  referred  to,  that  tl 
steel  shafts  should  be  subjected  to — a  twisting  stxess  eqoivalent  to  twi 
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the  mean  twist  of  the  engines  at  maximum  power.  In  all  these  matters 
of  expense  we  made  the  estimates  with  the  utmost  care,  and  the  account 
with  the  contractor  stands  thus: 

Cost  of  changes  in  work  already  <lone ^7'M  00 

Excefls  of  cost  of  steel  over  iron  shafts $248  26 

Trenanning  and  other  tests  of  steel  shafts 978  85 

DocKing  to  remove  steel  shafts 920  07 

One-half  cost  of  cutting  decks  to  remove  shafts 547  50 

3, 180  42 
248  26 

2,932  16 

The  estimated  actual  cost  of  the  steel  line-shafting,  which  has  to  be 
for  if  it  passes  the  test,  is  $3,910.56. 

COMPARTMENT  PUMP. 

Ad.  p. 6.     A  compartment  pump  supplied  to  the  vessel   proved  to  be  larger  than 
*M  necessary.    This  pump  was  removed  to  be  used  on  the  Chicago,  and  a  second 
smaller  one  was  put  in  its  stead,  the  cost  of  which  was  charged  to  the  Dolphin. 
redit  seems  to  have  been  given  the  vessel  for  the  pump  removed. 

The  facts  of  this  matter  are  as  follows,  and  show  that  neither  has 
the  Government  been  the  loser  to  the  slightest  extent  nor  does  any 
oojost  or  unfair  charge  remain  against  the  Dolphin :  When  it  was  de- 
cided that  the  large  pump  supplied  under  the  contract  for  the  Dolphin 
should  be  discarded,  it  was  found  to  be  of  the  same  size  as  are  required 
the  Chicago,  but  not  yet  purchased  by  the  contractor ;  it  was  there- 
turued  over  to  the  Chicago  and  a  credit  obtained  on  the  contract 
vessel  of  $1 ,0(5  J.50.    The  second  or  smaller  pump  for  the  Dolphin 
^  chased  for  the  Dolphin  by  the  Bureau  of  Steam  Engineering, 

coarged  to  its  own  annual  ai)proi)rialion,  "  Steam  Machinery." 
The  first  pump  later  proved  unnecessary  on  the  Chicago,  as  it  was 
foond  desirable  to  sup])ly  two  pumps  of  the  same  collective  capacity  as 
the  three  at  first  required,  and  consequently  the  third  pump  was  turned 
over  to  the  Bureau  of  Steam  Engineering.  All  this  was  done  with  the 
fcll  knowledge  and  approval  of  the  Department. 

AIR-IJIGHT  FIRE-ROOM. 

The  cont''act|  among  other  things,  provides  that  '' provision  be  made  for  closing 
the  fire-room  hatches  and  other  o])enings  snfticiently  tight  to  maintain  an  air  pressnre 
^OoiTslent  to  a  head  of  water  of  1  inch  in  the  iire-room." 

With  regard  to  (thiH)  stii)nIation,  no  attention  seems  to  have  been  given  for  its 
pioper  observance,  the  contra<rtor  nll(>ging  that  such  ])ressnre  had  been  obtained  on 
the  first  trial  witnessed  by  the  Advisory  Board  by  nsing  tarpanlins  to  cover  Itie  hatches, 
hat,  owing  to  changes  made  by  the  iioard  with  regard  to  blowers,  he  could  not  now 
fct  the  pressure. 

It  is  only  too  evident  that  such  an  alleged  contrivance  was  but  a  makeshift  at  best 
and  conld  be  of  no  practical  value. 

Ad.  p.  7.  No  arrangements  were  apparent  for  securing  the  air  pressnre  in  the 
fiie-roou>s  as  required  by  th*-  terms  of  the  contract,  i.  e.,  "an  air  pressure  equivalent  to 
aheadof  water  of  one  inch  in  the  fire-rooms,^'  and  when  the  contractor's  attention  was 
called  to  this  point,  he  stated  that  such  pressure  had  be<Mi  obtained  on  the  first  trial 
«f  the  ship  witnesw'd  by  the  Advisory  Hoard,  by  covering  the  hatches  with  tarpaulins, 
bat  owing  to  changes  made  by  the  Advisory  Hoard  he  could  not  now  get  the  pressnre. 
It  is  needless  to  say  that  tbe  air  prensure  demanded  by  the  contract  could  not  be  o1>- 
iaincd  by  any  snch  contrivance  as  the  contni(;tor  alleges  was  used  on  the  occasion  of 
the  first  trial  witnesw^d  by  the  Advisory  Hoard.  On  this  provision  of  the  contract 
the  rffieiency  and  safety  of  the  vessel  might  depend  in  a  great  degree  in  cases  of  omer- 
^ocy. 
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Ill  the  originjil  design  of  the  Dolphin  no  special  arrangements  were 
made  to  provide  air  tight  firerooms ;  the  maximam  power  of  the  en- 
gines was  based  upon  a  consumption  of  20  pounds  of  semi-bitauiinous 
coal  per  square  foot  of  grate  per  hour,  which  it  was  expected  could  be 
obtained  with  natural  draught,  assisted  by  the  ship's  ventilating  fans; 
in  case,  however,  that  this  should  not  prove  sufficient,  the  precaution 
was  taken  to  insert  in  the  specifications  the  provision  in  regard  to  air- 
tight fire-roonis. 

On  the  first  trial  of  the  Dolphin,  in  Delaware  Bay,  the  draft  waa 
found  insufficient,  and  temporary  i)rovisions  was  made  to  try  the  effect 
of  making  the  fire-rooms  air-tight ;  the  result  was  such  that  it  was  re- 
garded impracticable  to  attempt  to  make  the  fire-rooms  air-tight  either 
at  the  level  of  the  top  of  the  boilers  or  by  making  the  deck-house  doors 
and  hatches  tight. 

It  was  therefore  decided  to  use  open  fire-rooms  and  supply'  blowers 
of  sufficient  size  to  furnish  the  necessary  draft,  and  this  has  been  done. 
Although  we  do  not  regard  the  h)cation  of  the  blowers  as  the  best  that 
could  have  been  devised,  still  it  has  been  carried  out  in  accordance  with 
our  instructions,  and  they  work  well.  A  more  careful  examination  will 
show  that  attention  has  been  paid  to  the  matter  of  forced  draft  by  the 
fitting  of  dampers,  now  removed,  in  the  ventilators,  ash-chutes,  and 
uptakes. 

STEAM  TURNING  GEAR. 

Ad.  p.  8.  And  hero  one  great  defect  in  the  ship's  steam -working  f^oar  hecame  bot 
too  up])arent,  for  while  the  vessel  has  twenty-three  separate  enj^ines  on  hoard,  do 
provision  has  been  made  for  tnrning  the  engines  by  steam  power  when  the  main  en- 
gines are  disabled,  and  instead  of  the  less  than  five  minutes  that  onght  to  have  suf- 
ficed (or  the  tnrning  of  the  engines  into  ])Osition  to  enable  the  orank-pin  and  brasses 
to  be  overhanled,  it  took  one  honr  and  a  half  to  effect  that  purpose,  although  only  a 
quart (rr  of  a  turn  of  the  engines  was  required  and  made. 

It  is  quite  true  that  there  is  in  the  Dolphin  a  large  amount  of  ma- 
cliinery,  probably  much  more  than  any  vessel  of  the  size  in  this  country. 
The  turning  gear  of  the  main  engines  received  due  consideration,  and, 
as  it  was  not  regarded  as  essential  to  furnish  it  with  steam-power,  an 
a<lditioual  engine  was  avoide<l.  It  may  be  noticed,  however,  that  the 
Chicago,  Boston,  and  Atlanta  are  the  only  vessels  in  the  Navy  fitted 
with  steam  turning-engines. 

In  making  up  the  list  of  "  twenty-three  separate  engines,"  we  are  com- 
pelled to  conclude  that  the  computers  have  counted  each  of  the  cylin- 
ders of  the  main  engine  as  an  engine,  as  well  as  each  cylinder  (4"  by  4") 
of  the  two  double-cylinder  ash-hoisters  ;  also  each  cylinder  of  the  two 
cylinder  engines  for  the  windlass,  steerer,  and  the  feed-pumps  as  a  sep- 
arate engine.  This  is  a  full  but  not  a  fair  count,  for  it  leads  one  to 
believe  that  there  is  an  engine  for  each  of  twenty -three  distinct  func- 
tions. 

SWIVELS  ON   WINDLASS. 

Ad.  ]).  8.  In  weighing  (the  anchor  the  ]{oard  noticed  that  when  a  swiyel  of  the 
chain  reached  the  barrel  of  the  steam  windlass  the  i^rip  was  not  ffood,  and  that  re- 
course was  had  to  a  ])reventer  rope  before  the  swivel  could  be  made  to  bite  and  pasa 
abaft  the  barrel.  8nch  defect  would  be  likely  to  prove  a  serious  matter  in  lifting  the 
anchor  in  rough  water.  The  slip))ing  and  surging  of  the  chain  under  such  circum- 
stances would  be  apt  to  snap  it. 

In  the  Navy  it  is  customary  to  tit  a  swivel  at  every  other  length  of 
the  chain.  The  wihlcat  of  a  windlass  cannot  be  made  to  work  efficiently 
where  these  swivels  are  employed  ;  therefore,  when  we  discovered  this 
matter  some  months  ago,  orders  were  given  to  omit  all  swivels  in  the 
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ains  except  the  one  about  two  fathoms  from  the  anchor.    This  was  to 
tlone  for  the  Dolphin  when  she  reached  the  navy-janl,  as  the  chains 
*re  supplied  by  the  Government. 

GENERAL   DESIGN   OF   MACHINERY. 

Ad.  p.  9.  And  liere  the  Board  takes  occasion  to  express  the  opinion  that  the  en- 
nes*  »n<i  machinery  jjjeuerally  are  of  Huch  inconvenient  design  and  ho  inconveniently 
i*ate<l  and  arranged  as  to  re(|iiire  innch  more  than  the  nsnal  number  of  engine  and 
■e  nioiu  force  to  j)roperly  attend  them.  In  fact,  tlie  force  needed  will  donbtless  be 
I  birge  for  thin  little  ship  as  is  required  to  care  for  the  engines  and  dependencies  of 
Qch  larger  vessels  of  the  naval  service. 

Tlie  vaf^ne  impntation  that  the  engines  and  machinery  are  of  snch 
Dconvenient  design  and  so  inconveniently  U)cated  and  arranged  as  to 
eqiiire  nincli  more  than  the  nsnal  nnmber  of  engine  and  fire  room  force 

0  properly  attend  them  is  not  snstained  by  the  examination  of  the 

4Cl». 

The  engines  differ  bnt  slightly  from  the  usual  type  of  vertical  inverted 
•npines,  and  their  arrangement  affords  unusual  facilities  for  making 
very  j»art  accessible  while  the  engines  are  in  motion  and  for  the  usual 
laminations  and  repairs. 

The  arrangements  of  air  and  circulating  pumps  and  separate  feed 
>ninps  are,  in  our  opinion,  an  advanced  step  in  engineering,  and  the 
esnits  of  their  various  trials  not  only  proved  their  good  working  in 
ractice,  but  thei)er  eent.  of  i)ower  absorbed  by  this  auxiliarymachin- 
ry  in  less  than  the  practice  of  ordinary  engines. 

It  is  not  practicable  in  the  diniensions  of  breadth  of  the  ship  to  con- 

itrate  the  grate  surface  in  one  tire  room  and  retjiin  the  wing  [)assages. 

)  arrangement  of  blowers  cou!<l  be  better,  but  this  was  shown  by  the 

'     It  of  experience,  and  regarding  the  statement  *'  that  the  force  needed 

ni  doubtless  be  as  large  for  this  little  shij)  as  is  required  to  care  for 

engines  and  dependencies  of  much  larger  vessels,"  it  is  a  matter  of 

t  that,  with  the  exception  of  the  Trenton,  3,9(»0  tons,  this  little  vessel 

1  i^mtO  tons  has  more  i)ower  than  any  vessel  in  the  Navy.  The  engi- 
eer  force  iu  our  service  will  probably  be  in  proportion  to  the  horse- 
ower,  a»  it  is  in  the  EngMsh  navy. 

It  is  to  be  borne  in  mind  that,  for  the  power  indicated,  the  Dolphin's 
liinery  occupies  no  more  space  than  any  inverted  direct-acting 
wuiile-cylinder  engine  in  the  Unite<l  States;  also,  that  the  indicated 
0  jMiwer  per  ton  weight  of  engine  is  greater  than  any  similar  ma- 
lery  in  this  country,  and  indicated  horse-power  <leveloped  per  square 
w)t  of  gyrate  exceeds  any  <lata  obtainable  from  any  American  vessel, 
iccptiug  an  exceptional  small  yacht  or  torpedo-boat. 

LINK-MOTION. 

A«l,  p.  10.     Sound  trial.  '3Hth  May. 
Liuk-iuofion  defective,  liavint;  too  much  jar. 
All.  |i.  11.     Sea  trial.  Iltii  June. 
Litjk-raotion  ntill  defect iv«*. 

It  might  b«^  supposed  from  the  above  remarks  that  there  was  some 

^j^seiitial  fdiilt  in  the  link-morion,  which  is,  however,  similar  to  hundreds 

f  others,  and  though  it  has  a  <lisagreeal)le  jar,  due  to  the  method  of 

|M>rtand  the  arrangeinent  of  the  reversing  gear,  it  proi)erly  performs 

t«  duty  ill  the  regulation  of  steam  and  exhaust. 

5141  N 23 
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Board  of  Examiners  to  the  Secretary  of  the  Xary. 

Washington,  I).  C, 

Hon.  AVm.  C  Whitney, 

Secretary  of  the  iVavy^ 

\Vashinfftoti.f  I>.  C: 

8iR:  The  Uoanl  of  Kxiiniination  lias  before  it  the  eritieisins  if  the  ! 
Naval   Advisory  iioanl  of  the  l.'5th  instant  last,  with  repaid  to  the 
steam  dispateh  boat  Dolphin,  and  be^s  to  transmit  the  following  hrief 
reply : 

The  Advisory  Hoard  has  taken  fifteen  printed  pajjes  to  show  that  the 
Dolphin  onjiht  to  be  '*ji  sironjr,  stanneh  vessel";  that  is,  that  tie  plaus 
provide  for  a  vessel  of  sutlictieni  strength. 

Their  reasonin<»:  is  elaborate,  and  their  defense  of  the  vessel  and  her 
builder  as  ^ood  as  eould  ))e  made  under  the  cireumstanees,  bat  from 
some  of  the  fa<'ts  stated  by  them  we  draw  very  difterent  eonelusioiiH. 

As  stated  in  its  report  of  examination,  this  Board  is  satisfied  that  the 
strenjrth  of  the  vessi^I  can  be  shown  only  in  one  of  two  ways — tear  her 
to  jneees  or  sen<l  \wv  to  sra  in  lu^avy  weather.  If  the  supervision  Jiml 
inspection  of  the  workmanship  and  nraterials  exposed  for  its  examina- 
tion ean  betaken  as  a  eriterion  by  whieh  to  .pulfje  the  frame  and  its 
fastenings,  no  amount  of  plans  and  speeifieations,  and  noar^unuMit,  no 
matter  how  full  of  ({notations  from  the  "  Proceedings  of  the  Institnteof 
Naval  Arehiteets,"  ean  make  her  stronji:  and  staunch.  Wo  a^jive  with 
the  Advisory  Hoard  that  she  should  have  been  stroiipf  and  Htauneh;l)iit 
we  are  of  the  opinion 'that  many  of  their  departun»H  from  Lloyds  wore 
not  ealeuiated  to  ]U'oduee  those  desirable  (pialities. 

When  the  Dolphin  was  dor.ked  after  her  Hocalled  sea  trial,  she 
showed  unfair  lines  on  s(une  parts  of  her  bottom,  and  several  [date* 
bein^  remove<l  to  be  >«tren^thened,  a  curious  condition  wuh  diselosi^d, 
and  well  worth  the  serious  attention  of  those  responsible  for  her  in- 
s]M»etion.  Some  of  the  spae(»s  between  her  frameH  wen^  ftuiiul  to  lie 
covered  to  a  very  (considerable  thickness  with  a  con^iflomerate  formed 
of  ehi])s,  ashes,  and  dirt  of  various  d(*scriptions,  and  on  top  of  thisiin* 
desirable  coatinji:  for  steel  plates  the  cement  wjis  laid.  After  the  phites 
were  removed  it  took  some  time  to  di^  out  this  dirt,  which  wsm  in  some 
phu*es  moist  and  mucky,  in  (unler  to  break  thnm^h  the  cement.  Whether 
the  bottom  is  in  this  condition  fore  and  aft  can  only  be  deti^rmined  by 
taking  np  the  cement  and  making  thorough  examination. 

Tin*  criticism  of  this  lioard  was  generally  addre88ecl  to  the  fact  that 
she  is  weak  structurally  without  regard  to  what  8he  ought  to  have  been 
by  her  design,  and  it  is  stated  that  she  showed  weaknens  beyond  what 
would  properly  be  attributable  to  iier  [)lans.  The  Board  of  Bxainiiia- 
tion  is  still  of  this  (tpinion. 

The  heating  of  the  Journal  upon  the  second  unsuoccsHful  trial  the 
Advisory  Hoard  say  was  due  to  the  tightening  of  the  brasses.  U|K)n 
what  authority  this  statenu'nt  is  made  th(\v  do  not  Miy.  As  the  persons 
si;;ning  it,  with  one  exc(*ption,  w(^re  not  [)re8ent  at  the  trial,  it  c>in  hardly 
be  ])ut  forth  as  of  their  own  knowledge.  The  Boanl  of  Exnniinen 
iissert  the  ctmtrary  to  be  the  fact  from  information  carefully  obtained 
at  the  time  from  both  the  contractor  and  the  persons  in  his  enifiloy  who 
had  charge  of  the  machinery.  The  engines  had  been  ranning  steailily 
and  batisfactorily  at  the  dock  for  many  hours  after  the  Joamal-eap  was 
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frewiMl  on  l)eforetbe  ballast  was  shifted,  and  no  sij>fns  of  heating;  but 
ri  a  short  time  after  the  balhist  was  siiifteU,  and  without  any  change 
II  other  conditions,  except  that  the  vessel  was  steaming  up  the  Sound 
n  |)erfectly  smooth  water,  the  heating  took  plac^e.  After  the  weight 
ias  removed  she  made  her  third* trial  without  the  difficulty  previously 
'X|>erienced. 

It  was  of  the  opinion  then,  and  the  Board  of  Examination  is  still  of 
lie  o]>inion,  that  the  extra  weight  and  itsdistiibution  caused  the  heat- 
ujx  of  the  journals. 

When  indications  of  weakness  appeared  to  it,  the  Board  requested  of 
he  Secretary  a  trial  at  sea.    The  Advisory  Board,  on  page  8  of  their 

itement,  seems  to  admit  the  wisdom  of  this  request,  suggesting  that 
iiiey  are  ^^  well  aware  that  there  is  nothing  more  certain  to  bring  to 
tight  any  latent  defects  which  may  exist  in  a  vessel,  either  local  or 
utmctural,  than  heavy  weather  at  sea,  and  that  under  these  conditions 
weakness  may  develop  itself  in  ships  which  ap])ear  to  be  stronu:  and 
Well  built.''  In  answer  to  its  request  for  a  sea  trial  the  Secretary  ad- 
mixed it  that  under  the  contract  the  conditions  of  the  trials  were  left  to 
the  Advisory  Board  largely,  and  that  he  doubted  his  power  to  exact  a 
trial,  the  Board  having  fixed  I^ong  Island  Souiid  as  the  place  of 

nui.  lie  subsequently  infurmexl  it  that  he  had  requested  the  Advisory 
rd  to  unite  with  him  in  requesting  a  sea  trial,  but  that  they  had 
.fiused.  It  was  therefore  obliged  to  take  what  it  could  get — asix-honrs' 
nm  in  smooth  water  under  the  New  Jersey  shore — no  test  whatever, 

LOCAL  WEAKNESS — THE  BOW. 

It  specified  that  the  bows  of  the  ship  were  weak.    The  Advisory  Board 
expresses  the  contrary  opinion,  but  admits  that  ^^  a  short  angle-iron  stiff* 
fuer  was  shown  on  the  original  drawings  about  this  location,  but  it  be- 
tame  inconvenient  to  tit  it.''     The  Advisory  Board  also  says :     "Theonly 
ease  in  which  the  vertiral  plate-brace,  fitted  by  thecontnictor  in  defer- 
puce  to  the  opinion  of  the  examiners,  will  be  of  any  value  would  be  to 
[?rely  stifi'en  the  side  when  veering  to  the  chain."     It  is  stated  that 
••special  weakness  was  observed,  which  must  be  merely  a  matter  of 
inion,  as  there  is  not  the  slightest  evidence  of  weakness,  although  the 
uolphin  has  been  at  anchor  nnuiy  times." 
The  "examiners"  never  mentioned  tne  subject  of  the  weakness  ob- 
rved  in  the  bows  of  the  Dolphin  to  Mr.  Roach,  or  any  of  his  people, 
i»ut  some  of  them  were  jjresent  when  the  examination  was  made.    The 
Bonn!  had  no  authority  to  ask  or  authorize  any  changes,  and  the  ver- 
tical plate  support  was  put  in  by  Mr.  Roach  in  "deference"  to  his  own 
nion  or  that  (»f  bis  advisers.     If,  however,  it  serves  to  stiffen  the 
wies  when  veering  to  the  chain,  it  will  have  accomplished  a  most  de- 
rable  end.     it  is  true,  as  stated  by  the  Advisory  Board,  that  the  Dol- 
lin  has  l>een  at  am^hor  many  times — at  least  a  dozen — always  in  smooth 
iter,  and  her  bows  have  shown  no  weakness.    The  Advisory  Board 
n  hardly  be  serious  in  suggesting  that  the  strength  of  her  bows  has 
IS  been  tested. 

xhe  Board  of  Kxaniiners  stated  that  the  watertight  covers  onhawse- 

\      are  roughly  made  and  of  insufficient  strength.    The  Advisory 

rd  replies  that  they  ''answer  the  purpose,"  and  "that  it  is  not 

?8sary  that  they  should  be  always  perfectly  water-tight"    How  they 

ipose  to  make  them  water-tight  when  she  needs  them  is  not  stated. 
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LOC^AL  WEAKNESS — THE   STERN. 

The  Board  of  Examiners  coirmiented  on  the  fact  that  two  reve 
frames  are  cut  off  and  a  space  of  4  inches  left  without  any  ai)i»an 
cause,  thus  wcakenirt*?  the  frame.  The  Advisory  Board  states  tl 
they  were  "cut  in  accordance  with  the  original  plans  for  the  locatioi 
the  steering  gear,  and  were  not  connected  after  the  change  in  the  st< 
ing  gear,"  showing  negligence  in  some  one,  poorly  supplied  by  the  o\ 
ion  of  the  Board  that  the  ship  is  sutticiently  strong  even  with  cut  fraiii 
The  ''examiners"  never  autliorized  the  contractor  to  remedy  this  we 
ness,  and  it  must  have  been  done  in  "deference'*  to  his  own  professio 
opinion  or  that  of  his  advisers. 

The  Board  of  Examiners  commented  on  the  fact  that  "the  angle  ii 
truss  forming  the  sui)i)ort  of  the  mizzen  mast  on  the  port  side  is 
light  for  the  purpose,  and  is  also  defective,  having  a  split  lengthw 
in  its  web  for  a  distance  of  about  six  inches."  The  Advisory-  Board 
plies  that  "these  remarks  are  just,  and  we  are  at  fault  in  not  hav 
discovered  that  <mly  a  single  angle,  and  that  a  defective  one,  had  b^ 
fitted  when  two  were  required  by  the  plans.**  But  no  explanation 
given  of  such  an  oversight.  It  was,  however,  made  good  presumal 
in  "deference"  to  the  ])rofessional  ojnnion  of  the  contractor. 

The  Board  of  Examiners  commented  on  the  fact  that  three  bearaf 
the  after  transom  were  unsn])])orted  by  stanchions.  The  Advis< 
Board  rei)lies  that  "we  considered  the  stanchions  quite  unnecessa 
and  that  the  deck  is  amply  strong  to  resist  seas  boarding  the  vessel 
that  point,  which  rarely  occur  in  the  heaviest  weather  to  a  well  in 
aged  shij)."  This  could  hardly  have  been  the  view  taken  by  the  Boj 
when  making  the  designs  where  the  stanchions  are  indicated.  Bei 
on  the  plans  the  Board  of  Examiners  expected  to  find  them,  and  art 
the  opinion  th(»y  would  be  of  service  in  this  as  in  other  vessels  wb 
are  no  doubt  well  han<lled  in  heavy  weather. 

The  Advisory  Board  concludes  its  criticisms  of  the  Board  of  Kxf 
iners'  report  of  the  si)eed  of  the  Dolphin  in  the  following  langua 
"Now  we  have  reason  to  believe  that  the  log  actually  reatl  15.5  kn 
for  the  six  hours.  It  appears  that  this  has,  by  some  corrections 
stated,  been  reduced  to  14.93,  and  then  having,  presumably,  obtaii 
th^  proper  speed  through  the  water,  or  the  true  speed,  it  is  further 
duced  by  a  tidal  correction  of  33- 100th  knots.  We  hesitate  to  sa; 
was  intended  to  mislead,  but  it  is  certainly  an  entire  novelty  in  navi 
tion."  After  a  careful  review  of  this  part  of  its  rei)ort,  the  Boan 
Ejtaminers  fail  to  tind  any  novelties  in  navigation  involved  in  itscal 
lations,  and  are  quite  certain  that  the  Advisory  Boanl  would  haveb 
sale  in  assuming  that  there  was  no  intention  to  mislead;  and,  fuitl 
it  stands  prepiued  to  show  conclusively  that  the  Bpeed  of  the  Dolp 
was  as  in<lic>ated  in  its  report. 

SPEED. 

The  Naval  Advisory  Board  says  that  the  method  of  obtaining 
speed,  con)plicated  by  unknown  and  indeterminate  effects  of  tidal  < 
rents,  makes  the  speed  contain  too  many  elements  of  uncertainty.  ^ 
method  used  by  tiie  Examining  Board  was  that  of  the  Advisory  B(»{! 
and  the  results,  though  not  exact,  show  that  the  speeds  reported  w 
not  exceeded.  The  Advisory  Board  places  sufficient  reliance  on  si 
lar  deternunations  to  base  ui)on  them  the  opinion  that  the  steai 
would  make  15  knots  seasi)eed  ;  that  is,  would  steam  from  New  Y 
to  Key  West,  at  that  rate,  in  good  weather,  at  a  displacement  of  J, 
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>ns,  tlioiifrb  the  Advisory  Board's  own  reports  show  mean  speeds  uot 
xc**etliiig  15.3  knots  at  a  displacement  of  1,300  tons.  The  most  favor- 
ble  report  of  the  Advisory  Board  is  made  for  a  displacement  of  only 
^70  tons  when,  in  smooth  water,  in  Long:  Island  Sound,  "the  boilers 
iniished  ample  steam,''  and  ''the  Board  estimates  that  the  speed 
bron^h  the  water  for  one  hour  for  which  more  accurate  observations 
rere  obtained,  was  at  the  rate  of  16  to  16^  knots."  The  Advisory  Board 
emarks  that  it  is  unusual  to  base  statements  in  regard  to  so  important  * 

ktter  as  the  speed  of  the  Dolphin  on  the  record  of  an  untested  taff- 
aii  io<r.  The  records  of  the  taffrail  log  in  the  trials  made  by  the  Exam- 
ning  Board  were  found  to  ju'esent  some  anomalies  which  gave  sufficient 
t^ason  for  throwing  the  results  given  outof  the  report.  A  careful  exam- 
nationof  the  logused  in  the  trialof  May28  wasmadeby  the  maker,  who 
rei)orted  that  it  indicated  too  high  a  speed.  In  cutting  out  the  record  of 
the  taffrail  h)g,  the  (Igures  exiiressing  the  speed  shown  by  it  were  taken 
oat,  but  the  heading,  "average  speed  shown  by  patent  taffrail  log," 
was  accidentally  confused  with  the  following  one,  which  referred  to  the 
mean  sjieed  for  the  whole  trial,  as  found  by  comparisons  of  the  number 
of  nvolutions  made  by  the  screw  between  certain  points  with  the.  total 
BQinberof  revolutions  made  during  the  trial.  As  the  distances  between 
ints  taken  gave  the  speeds  over  ground,  a  correction  was  made  for 

Deefl'ects  of  tidal  currents  which  was  suflilciently  liberal  towards  the 
anier.     In  ollVring  an  exidanation  of  how  these  estimates  and  cor- 
weti«)ns  were  made,  a  nu.'lhod  is  described  which  is  entirely  due  to  the 
enuity  of  the  Advisory  Board,  and  is  "certainly  an  entire  novelty 
lavigation,"  as  the  Advisory  Board  states.    The  fair  inference  from 
jieir  criticisms  on  this  important  point — speed — is  that  their  iuteqjre- 
tation  of  averjige  sini  speed  is  not  average  speed  at  sea  in  all  weathers, 
but  a  hmg  run,  say  Ironi  New  York  to  Key  West,  in  good  weather,  and 
Clu\\  «*x|uvss  the  o|>ini<)n  that  the  Dolphin  will  make  an  average  of 
fil'tHMi  knots  oil  siK^h  a  trip.     This  Board  (M)nii(h'ntly  states  that  this 
sras  not  the  intcrprctJitlon  of  average  sea  s|)ecd  by  the  law-makers  in 
j)rovi<liMg  nionc.v  lor  the  constriuitiiui  of  this  vessel,  and  it  is  not  its 
«terpr<'tatioii  of  it.     It  bt'licves,  in   view  of  the  trials  it  witnesse<l.  as 
dso  from  the  statement  niiide  to  it  by  the  ''eontraetcn*,  that  he  consid- 
ered her  II  thirt<M«n  knot   boat;"'  that  she  will  never,  in  actual  service, 

th  the  ]u<*sent  screw,  sustain  a  speed  of  lilteen  knots  at  sea  in* good 

bad  u  eat  her.    This  IJoard  recited  the  etfoits  of  the  (contractor  to  make 

niaehinery  develop  the  niinimuni  re<piisiteof  2,.')()0  indicated  horse- 

»u\\«*r,  lor  six  hours,  nnd  his  failure  to  do  so,  and  expressed  the  opinion 

bat  "  lier  engines   will   nevm*  develop  the  power  for   six  consecutive 

^nis  called  lor  in  the  contract."  In  reply,  the  Advisory  Board  says, 
•ihe  engines  and  boilers  Wiw  not  pushed  to  their  full  capacity."  ♦ 
'  •  »' We  ha\e  reason  to  believe  that  the  eontrai'tcH'  »  ♦  ♦  gave 
nstructions  that  the  lull  power  should  not  be  attemi)ted."  To  those 
rlio  witnessed  the  ( lloits  to  make  hei*  indicate  the  power  called  for  and 
lecessarv  for  her  aece])(ance,  this  statement  hardly  seems  serious.  It 
B  not  the  L'  p«M-  cent.  <leiicien(!y  that  of  itsrlfis  important,  but  the  2,300 

is  supposed  to  be  t lie  ininiinuiii  limit,  and  she  should  haveeasdy  made 

and  tlie  mar;:in  of  power  should  have  been  above  it.     We  rea<l  uf 

?8sels  built  for  other  (lovcriimcMits  by  (contract,  making  from  one  to 
»  knots  above  the  contract  sju*ed. 

•j1iis  Board  isof  the  opinion  that  the  engineer  and  (ire-room  forc(»s  oai 
y  on  boa<(i  the  Dolphin  during  thesi*  trials  can  never  be  excelled,  if 

'S  etpialed,  in  the  naval  service.     To  say  that  the  contractor  dnl  not 
bis  West  to  develop  tiie   highest  attainable  horse-i)Ower  and  speed 

mid  be  to  inii)ugn  his  good  sense  and  business  methods.    . 
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STEERING-GEAR. 

TlHM)bj(»cti<ni  niiule  by  this  IJoardto  tlie  stecrin^-fjesir  is  siibslantially 
adinittc(i,  but  lollowcd  by  tlie  gratuitous  statenuMit  lluit  '*tbe  various 
criticisu)S  of  the  l>oard  of  Exannnatioii  would  nor,  liowever,  in  thfir 
entirety,  produce  a  steerin<::-|i(^nr  that  would  give  i)erfect  satisfa«*tion  to 
everybody."  Tlie  Advisory  Board  seems  to  have  misunderstood  the 
duties  of  this  Boar<l.  Jt  was  not  ordered  to  design  steering-gear  for  the 
Dolpliin.  Had  it  been  so,  its  rei)ort  woidd  have  been  differently  expresMMl. 
It  seems  by  the  original  plan  the  steering-engine  was  to  be  i)laeed  in  the 
engine-room,  but  the  engine-room  being  too  small,  iteould  not  be  plaeed 
there,  and  was  finally  lodged  under  the  pilot-house,  a  fair  and  tempting 
target  for  maehine-guns  iind  small  arms. 

The  Board  criticised  the  pilot-house  as  too  small,  &c.  The  Advisory 
Board  admits  the  correctness  of  this,  but  only  exfdains  it<m  the  ground 
that  it  was  so  designed,  and  further  says  that,  ''a  chart-table  in  a  conven- 
ient i»lace  is  quite  novel  in  the  Navy,  and  the  one  on  the  Dolphin  is 
doubtless  open  to  criticism." 

But  the  service  was  pioniised  and  exi)ected  many  novel  things  in  the 
new  ships,  among  them  pilot  or  chart  houses  of  sufficient  room  forsteer- 
ing-wheels,  compass  and  its  binnach*,  and  cbait-table.  It  would  seem 
that  the  Dolpliin's  pilot-house  was  not  built  large  enough  to  accommo- 
date the  compass  and  its  compensating  binnacle  built  for  it,  tluuigh 
that  binnacle  actually  requires  less  sjmce  than  the  binnacles  in  general 
nse  in  the  service.  The  use  of  a  box  on  a  shelf  to  cairy  a  binnacle  isa 
contrivanc'c  not  known  to  any  naval  vessels  excei)t  tugs,  nor  is  it  knowD 
to  the  b(\st  merchant  steamers  of  tin*  <ljiy. 

This  BoanMound  aiid  reported  that  the  rudder  indicator  and  enuii- 
ciator  for  the  alter  bridge  and  the  enunciator  for  the  forward  bridge 
had  not  been  supplied.  The  Advisory  i>oard  admits  that  this  is  so, 
throws  i)art  of  the  blauH'  on  tlu^  unfortunate  ^teeriIIg  engine,  and  dis- 
l)oses  ot  the  rest  by  .stjiting  that  they  considered  the  usual  naval  method 
of  connnuni<ating  pret'erab]<'.  Tiiis  Board  is  of  the  opinion  that  the 
"usual  naval  method  of  communication"  is  very  defective. 

The  criticism  <>f  the  Board  on  the  freeing  ])ort8  is  answered  by  the 
Advis<ny  Board  with  ihe  statement  that  'Mhec(mtraetorhas  since  nnulo 
good  the  deliM't."  Many  other  criticisms  are  answered  in  the  same  way^ 
while  n)any  are  unnotict-d. 

This  Board  stntcd  that  the  seamen's  water  closet  had  iH)t  been  («- 
mcnted  as  reciuired  bv  the  contract.  The  Advisory  Board  answers  that 
"two  holes,  about  three  inches  in  diameter,  were  cut  in  the  eenu^nt 
lining  to  rivet  up  a  hammock-hook  on  the  berth  deck,  an<1  the  workmen 
had  neglected  to  repair  the  crement.''  Thi.s  carelensuess  cm  the  part  of 
tln^  inspector  would  have  soon  caused  tronble,  Bupposing  only  three 
inches  of  tin*  lining  exposed,  but  when  this  Board  made  its  inspection 
not  hallof  the  surfaces  to  be  ccnu*nted  had  been  so  tieated. 

In  answer  to  the  criiieism  of  this  Board  on  the  planking  and  calking, 
the  Advisory  Boaid  replies  that  though  the  decks  had  been  disfigured 
and  marred  by  the  weather  since  being  laid,  yet  tliey  are  t)f  the  opinion 
that  the  material  was  originally  good  and  the  work  properly  done,  but 
they  *'have  not  re(;eived  jnoper  care  from  the  contractor." 

This  Board,  under  its  instructions,  has  not  felt  at  lilierty  to  fix  blame 
upon  anybody,  thouL'h  in  view  of  the  rough  character  of  the  work  and 
the  lack  of  preservative  caie  that  imijressed  the  Board  at  the  outset  of 
its  examination,  the  <piesti(ni  fre(piently  suggested  itself  as' to  what  had 
been  the  duty  and  work  of  the  ollicers  under  the  direction  of  the  Ad- 
visory Hoard,  d<'nominated  as  inspectors  of  hulls  f 
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Tliis  Board  a^aiii  asserts  that  the  nuiterial  was  not  of  the  best,  and 
hat  the  decks  never  were  either  i>roperly  calked  or  tastened.     Only  two 
nil  thin  threads  of  oaknni  were  nsed  in  the  calking,  and  it  is  nuable 
D  understand  how  any  ])rofessional  man  can  consider  a  deck  properly 
'astened  when  a  larj^e  i)roportion  of  the  fastening  is  ])laced  in  the  seams 
tead  of  the  body  of  the  plank.     That  this  was,  and  is  now  the  coudi- 
n  of  the  Dolphin's  decks,  any  one  can  see  on  the  most  casual  inspec- 
II ;  and  further,  that  some  of  the  lag  screws  have  been  backed  out  or 
Tted  by  the  calking  lately  attempted  by  the  contractor.     The  Ad- 
nsory  Board  alleges  that  the  butt  plates  called  for  in  tho  contract,  and 
not  found  b^'  this  lioard,  are  not  of  the  ''slightest  importance.''    This 
Bi»ard  is  of  the  opinion  that  if  they  were  of  enough  importance  to  be 
mentioned  in  the  contract,  that  the  contractor  should. have  been  re- 
quired to  place  them. 

JOINER-WORK. 

This  Board  reiterates  its  opinion  as  to  some  of  the  details  of  the 
Joiuer-work  in  the  cabin  and  ward  looms.  It  would  seem,  however, 
that  the  Advisory  Board  had  authorized  the  departure  from  the  speci- 

ations  in  those  respects  which  the  Board  have  noted;  and  while  the 

tiKtruction  of  the  bureaus  without  backs  was  an  economical  ]>lan  for 
iue  contractor,  an  examination  of  their  insides  would  disclose  unHnished 
Vork. 

This  Board  witnessed  on  one  occasion  a  number  of  joiners  planing 
snd  scraping  down  the  tops  and  edges  of  the  ward  room  diuingtableto 
leiiiler  it  more  ]»resentable  in  appearance,  overhauling  the  state-room 
A)ors  so  that  they  would  travel  without  jamming,  and  other  work  of  a 
like  character,  though  it  <lid  not  observe  any  attempt  to  make  good  one 
of  tlie  bureaus  in  the  (Mbiii  apartin«*nts  which  ha<l  one  of  its  sides  cut 
away  in  the  rou^^hest  manner,  the  veneering  all  or  mostly  hacked  off  in 
fjut,  appartMitly  to  make*  the  bureau  lit  in  its  intended  place  in  one  of 
tLp  state-rooms. 

Tlie  '•conveniences  and  accommodations*'  in  the  cabin  and  ward- 
rcwifii  an*  good,  tliongli  tin*  odcnvs  noticed  as  coming  from  the  ward- 
room water-closets,  ]ocat(Ml  in  the  close  and  hot  wing  passage,  and  ad- 
jacent to  the  wanl  room  ]).intry,  did  not  suggest  itself*  to  this  Board  as 
i  particularly  healthlul  detail.  As  to  the  berth  deck,  the  crew  of  eighty 
men  or  moie  will   tiinl  exceedingly  cramped  ([uarters  there,  and  petty 

i«ers  of  the  first  class  would  miss  many  of  the  "conveniences  and  ac- 
sommodations"  thev  have  bccMi  accustomed  toon  board  some  of  oar 
llder  and  larger  shij>s. 

BREAD-KOOM. 

The  Ailvisorv  l>oard  savs  : 

T1j»-  <»bj»*(;t  of  tiijiiiii;:  :i  Itrcnd  room  is  simply  to  \iv,e\y  out  rats;  the  only  parts  not 
iniit'd  are  ]»art8  loniM'd  by  httu'l  ludklnads.  Specilications  do  not  require  nor  has 
fcoy  atttMii^tt  been  iiia<U'  to  niak««  the  lirrad  room  water-tight  »  *  •  the  gratings 
Iftil  In-eii  iu  some  way  ini>pla<'<'(l. 

This  Board  is  of  tlM*  opinion  that  bread  rooms. are  tinned  to  keep  out 
iipness  as  well  as  vernnn.     AVhen  first  examined  the  room  was  not 

mpletely  tinned  up  to  the  deck  above,  but  such  defect  was  subse- 

ntly  remedied   by  the  contractor.     In  book  of  Hull  Speci  float  ions, 

:e  0,  it  is  stijjnlated  that  ''the  workmanship  throughout  is  to  be  of 

most  thorougli  character,  and  i»articnlar  care  js  to  be  taken  to  in- 

e  fair  lines,  smooth  surfaces,  and  perfect  water- tightness'';  aud^  as 
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dryness  18  an  essential  requisite  of  bread  rooms,  this  Board  as 
tbat,  in  tbe  sense  of  keepinf^  such  parts  of  a  ship  free  from  wa 
reason  of  leakage  through  the  sides  of  the  vessel,  or  from  tin 
above,  the  phrase  "perfect  waterti<ihrness,"  in  that  coniiectio) 
not  misapplied.  The  bread  room  did  show  indisputable  signs  ol 
ago  of  water  into  it  from  the  deck  above,  which  defect  was  duly 

WATER-TIGHT  DOORS. 

The  Advisory  Board  savs  that  "it  would  be  obviously  ineonsist 
fit  water-tight  doors  to  the  houses  where  the  hatches  in  the  deck 
12inch  coamings,  are  fitted,  as  customary  in  the  naval  service,"  * 

This  Board  re])lie8  that  the  S])eciti cations  read  that  "each  deck 
is  to  be  fitted  with  water  tight  doors,"  and,  as  tlie  engine  is  sepj 
from  the  wardroom  by  a  water  tight  bulkhead,  the  point  made  as 
hatches  would  not  seem  to  be  well  taken;  and,  conversely,  if  tli 
tract  called  for  water-tight  doors  in  the  deck  houses,  should  n 
hatches  have  had  some  protection  other  than  that  given? 

ARMORY. 

The  Advisory  Board  says  that  "  the  annory  consists  of  a  set  ( 
ered  racks  for  thirty  rifies  and  bayonets  and  thirty  revolvers, 
ordinary  accei)tation  of  the  term  there  is  no  armory  in  the  Dolphi 
there  is  no  need  of  any." 

This  Board  agrees  to  the  statement  that  "there  is  no  need  of  an  a 
on  board  the  Dolphin,"  but  noting  in  the  contractoi^s  accou 
"extras"  an  item  of  $145  charged  for  the  building  of  an  armor; 
ceeded  to  look  up,  examine,  and  rei)ort  uj)on  the  same. 

DYNAMO. 

The  Advisory  Board  says:  "It  was  intended  to  locate  the  ele* 
ap])aratus  in  the  engine-room,  but  it  was  revoked  on  account  of 
♦     ♦     *     The  suggestion  of  covering  the  floor  of  the  dynamo  wit 
is  a  good  one.     The  suggestion  of  a  hand-rail  and  a  protective 
for  the  switch-board  is  also  good.     ♦     *     ♦     The  Bureau  of  N 
tion  suggested  that  the  ele(;trir.  ]dant  should  be  i»laced  in  the  spa 
in  an  extension  of  the  engine-room  hatch,  but  on  account  of  wei 
dynamo  and  engine  and  that  of  the  extension  of  the  house  and  t 
])ense,  the  Board  decided  to  lo(*ate  it  in  its  i)resent  position.     * 
It  is  the  custom  lor  the  electric  a|)paratus  to  be  under  the  eye 
navigator  and  not  of  the  otlicer  of  the  ileck."     This  Board  answei 
the  dynamo,  «S:c.,  might  have  bc»Mi  located  on  either  end  of  the  v 
room  house  without  adding  much  more' to  the  weight  on  the  .•s4)a; 
than  could  have  been  saved  by  omitting  the  needless  house  ov 
cabin  companion  way. 

As  a  matter  of  remark,  the  forward  part  of  the  engine-room 
now  pr<\sents  an  unsightly  appearance,  due  to  the  fact  that  aft 
completion  of  the  house  the  forward  i)art  was  cut  away,  to  mak< 
room  for  getting  at  the  bonnet  of  the  forward  steam-chest,  and  t 
tension,  had  it  been  carried  forwanl  so  as  to  cover  the  steerage 
and  inclose  the  mainmast,  would  have  afforded  ample  room  f 
dynamo  and  engine,  and  luive  given  the  house  a  far  better  look  t 
now  has,  and  with  but  little  additional  i 

The  Advisory  Board  ^      •'  i  i  len  it  sugj 

that  "  it  is  the  cafi>  apparatuti 
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DDder  tbe  eye  of  the  navigator,  and  not  of  the  officer  of  the  deck."    So 

are  the  side  lights,  mast  hetid  lights,  chronometers,  binnacles,  coiii- 

pnsses,  and  all  other  apparatns,  instruments,  and  appliances,  pertain- 

ing  to  navigation  "under  the  eye  of  the  navigator";  but  at  the  very 

tiuje  when  some  of  these  things  are  in  special  use  the  navigator  is  fast 

asleep  in  his  bunk,  while  the  otficer  of  the  deck  is  always  on  hand. 

This  Board  further  remiirks  that  it  wns  an  unfortunate  arrangement 
that  took  away  from  the  already  limited  coal  space  of  the  vessel. 

BATTERY. 

With  regard  to  the  battery,  this  Board  is  fully  in  line  with  the  cur- 
rent thought  of  the  day  as  to  the  gveat  value  of  machine-gun  fire;  in- 
deed, it  is  so  impressed  by  the  lessons  taught  at  the  battles  of  Sfax  and 
Foo  Chow,  especially  the  latter,  which  was  purely  naval,  that  it  sub- 
mits the  opinion  that,  as  against  an  active  and  intelligent  enemy,  di- 
recting the  fire  of  Uotchkiss  cannon  from  nnder  the  cover  of  protective 
towers  or  casemates,  or  guns  of  the  Gatling,  Nordenfeldt,  or  Maxim 
tyiK*s,  m<mnted  in  ship's  t()i)s,  no  crew  could  stand  for  a  moment  at  the 
liotchkiss  cannon  it  is  proposed  to  mount  on  the  grating  platforms 
which  w  ere  pieced  onto  the  Dolphin's  topgallant  forecastle  after  the  near 
com))letion  of  that  vessel ;  and  unh»ss  the  ship's  (i-inch  ritle  is,  besides 
it8  intended  shields,  to  be  i)rotected  from  vertical  lire,  the  same  grave 
fanlt  of  mounting  would  seem  to  apply  to  it  also. 

Machine-guns,  however,  in  their  ])resent  development,  notwithstand- 
ing their  great  range  aii<l  i)enetrative  power,  must  still  be  regarded  as 
auxiliary  to  the  heavy  ordnance  «>f  still  gi eater  range  and  eft'ecliveuess 
foriiiiug  the  main  batteries  of  sliii)s  of  war,  ami,  as  the  6  inch  ritie  in 
qaestion,  the  reemt  production  ot  our  naval  I^ureau  of  Ordnance,  is 
tlie  l>est  and  most  etVretivi^  ritiiul  gun  yet  supplied  our  serviix*.  a  gun, 
^liidi  in  every  taetor  and  (piality  desirable  in  ordnane(%  is  the  ecpial,  if 
not  the  superior,  of  any  gun  of  like  (caliber  yet  fabricated  abrt)a(l,  it  is 
Do  misnomer  to  style  the  main  battery  of  a  vessel,  comj)osed  of  one  or 
more  guns  of  such  type  and  power,  as  the  "cffeetivt*  battery'' ot  the 
8l>i|)in  contradistinction  to  the  lighter  and  less  elfective  armament  the 
^^m^l  may  carry  in  the  shape  of  machine  guns. 

But,  in  view  of  the  marked  stress  the  Advisory  Board  lays  upon  the 
destructive  range  of  liotchkiss  cannon,  this  I>oard  Ix^gs  to  note — what  it 
'^'fruined  from  doing  heCore — theextremi*  vulnerability  of  the  Dolphin's 
^iiRiiiesand  main  nnu-hinery,  which,  being  of  the  vertical  type  with  large 
Wrfiict^s  of  exposure  above  th(»  spardeck,  without  any  ap|)roacli  to 
*<lw]uate  protection  from  heavy  machine-gun  tire,  either  horizontal  or 
Vertical,  must  be  held  to  constitute  om*  of  the  gravest  defects  of  that 
yesftifl's  design  and  construi^tion,  and  surprising  to  c()ntemi>late  when 
disconsidered  that  the  destructive  j)ower  of  liotchkiss  cannon  was 
substantially  known  before  tin*  Dolphin's  kcei  was  laid. 

In  this  connection  it  is  ]u*rtinent  to  add  that  the  Surprise*, a  dispatch- 
boat  of  about  thesanie  tonnage  as  the  Dolphin,  but  rei)orted  to  be  much 
ber  superior  in  horse  power,  s|)eed,  and  general  arrangement,  recently 
boilt  for  tbe  British  navy,  has  horizontal  en;:ines,  which,  besides  being 
below  the  water  line,  ha^  e  the  further  protection  of  an  arched  steel  deck 
ttcteediug  over  them. 

SHAFTING. 

id  substance  of  the  explanation  about  the  shafting  leaves 
t5  it  was  before.  The  contractor  had  contracted  to  sni)i>ly 
Dg — a  thing  entirely  practicable  and  in  general  use.     He  w  as 


answer  iKiiiiiiK  iiii>  luniU!,  uiit  attciniiis  tii  jiiHtiiy  tlu-iii  Ueciii 
oftitlit-rs  t'Cfiii  1(>  li«'  ill  t1i<>  siiiiiviiiil'iii'tiiiiate  condition,  h 
advanircil  nUijiiv  of  tlio  <U>Hi^ii  and  inaniil'iK'ture  of  sacli  nit 
oxciiM'  diMs  not  Koi'iii  lo  carry  great  wcjylit.  It  ia  believw 
Ki;;ns  of  ilif  Ucsi  fii};in(ris,  and  a^'teptetl  generally  by  tbe  y 
not  i-oiit)iin  Nucli  faiills. 

Tliis  liiinicil  iv])ly  to  tli<t  doeiinient  before  na  mi|;Lt  lie 
more  coiiiiilclc  and  fxlian.stive  tlian  it  now  standti,  but  in 
several  aitnii.s.-iion.sof  the  A<h'isory  Board  as  to  tbesiibstiii 
iif'Ks  of  t  lie  ri-port  of  cvaiiHiiation,  noule  by  tliiti  Board  on  the 
it  st'tnis  nci'dk'ss  to  cover  tlie  ground  any  furtlier. 

GEO.  E.  BELK 

Comniotlore,  U.  S.  N.,  President  of  Board  of  Exi 

B.  D.  EVAN3. 

Commander,  U.  8.  S 

IJERMi^X  Win 

Comtructing  Engitue. 
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ind  communicate  aftfr  reachiiij;  WiisliiiiHtu'i-  As  I  viaw  tbe  matter, 
rule  whicli  governs  iniiivianjils  hi  tlicse  ImsinesB  tmnHiictions  wlionld 
fni  the  action  of  tbi'  Departiiifut.  Atnll  eTentSjif  tlurcisnilitter- 
rnle  proper  to  be  applii-il,  I  am  not  aware  of  it.  My  dut.v  lierelofore 
seeiiu-d  to  be  very  Kittiiile  hiliI  plain.  It  Las  beontoinn^t  npontlie 
t  enforcement  of  contract  obli^jarions,  as  interpreted  to  me,  wiMioat 
nl  10  consequences.  That  is  i  lie  ordinary  plain  bmsincNs  nietbud, 
imrtnrc  from  which  in  a  pnbliu  otHcercan  liave  no  jnatiBcation,  and 
;i'  manner  1  know  of  no  n-nson  wliy  tb«^  ordiimry  priiiciplo  wbich 
iites  merubantii  in  dealing  witb  eiicli  otber,  and  in  iii^ordHtice  witli 
)i  generous  consideration  \a  estendi-d  oidiuarily  to  an  unfortunate 
lies;'  associate,  should  not  noveni  the  action  of  the  Department  iin- 
similar  circumstances.  The  liniiiiifss  melliod  of  dealtiig  with  the 
er,  which  would  he  imrsui'd  b.v  jirivatB  parlies,  would  lie,  lirst,  to 
me  eatisfled  that  the  nssignnii-nt  was  in  gooil  faith,  and  tben  coa- 
r  the  best  method,  from  a  husinesa  Htiindpoint,-of  bringing  about  a 
emeut  of  current  and  incoitipleie  contracts  upon  a  fair  and  Jnat 
I  for  both  parties. 

I  have  the  power,  therefore,  I  will  enter  into  the  considerattoii  with 
of  the  point  to  w  hich  the  contracts  have  In  eii  peiformed,  and  cn- 
ror  to  settle  ujion  some  just  and  fair  basis  lor  the  dihpoKal  of  the 
ters.  Of  this  1  informed  yuu  at  our  meeting  in  Kew  York.  This 
se,  just  and  right  under  all  circuiustanees,  is  coinpulsoty  upon  the 
ernment  in  tlie present  case.  The  very  lilnTiii  friiitjnent.  whieh  the 
ractor  lias  hei'etofore  received  bus  lilt  iIn-  (iimriinn-iit  without 
cient  mart;in  of  moneys  reserved  tt>  {'ii^iliii'  ir  u>  prnin-t  wmM  in  tlm 
eut  situation.  The  contract  provided  Ibiil  in  pvr  cent,  should  be 
iiied  from  the  IiiIIh  as  they  ciime  due,  nnd  held  an  security  fur  the 
liletiiinof  the  work.  At  the  present  lime  tlio«e  reservaiions  would 
■  iiiiiimnled  lo  SL'lll.TK).  They  have  been  sNircndt-red  lo  the  con- 
ttir  iiuiler  eircniiisiiiui-cs  not  initinrliiut  to  rmisider  now,  wjtli  tlio 
■|iliiju  of  S:;i;,i;7li.  In  iiddiii.iii  to  Ibis  siriall  sum  of  aUO.IITU  in  our 
lis,  tljrn-  lire  unpaid  bills  fi.i  exli  as  rliiimcd  on  the  ships  ittitouilling 
■Jl,ii,s.s.!l.-),  and  in  .li.spun-  .ni  th<-  l>iil|.liiii,  $:i!l,ll.ir».(IS.  AltOf;ether 
sth  in  ilisiiule)  ^.S-VlWi-'l'^-  As  j-^iinst  this,  lour  ships  are  in  your 
lis.  upon  »Jiiehov)-i-  two  inillinii.s  hun  Ik^imi  p:(i<l,  wliieh  iilimtlx'  loom- 
ed to  bi-  valiLiihle.  liable  to-realer  det.-rioralion  by  iieKlect  tliiiu  all 

iiKiUeys  nnpiiid  iiiid  in   di-piile  wi.uld   ii-pa>  .     Jt  is  of  the  Utmost 
<«iaeuce  tn  tin-  (iiivi'i'nau'iil,  as  il  is  to  \oii(srlvcft.  tbat  a  jii;^!  settle- 
it  of  jiast  tninsai'tiiitisshoukl  br  had  iini'l  a  n.'vv  .l.-parliiiv  niad<'. 
Sii;:t:estasa  prai-lieal  nn'tlioil  <il' anM  in;;  ai  a  suliiiion 'it' tlie  matter 
Wliiigof  y(Uirselvi>s  and   \uar  ('oaii.sul  with    llit-   Attorney  General 

iiiyscll',  at  nliic'li  some  inai-lieul  mi-thoil  of  dealing;  witb  the  subject 
ed  iit  wliifh  shall  be  within  my  legal  antbority. 


4 


Vi-iy  respectfully, 


7.  V.  WHITNEY, 
fivcmtnry  of  Ike  Havy. 


The  Secretiinj  of  the  Xavt/  to  the  A'aval  A<lviKry  Board. 

Natv  Df.fahtment, 

Washinyton,  July  31,  1885. 
Dt:  I  acknowledge  the  receipt  of  the  communication  of  Ihe  Naval 
lisory  Board  of  .liily  l.{,  eovering  criticism.s  of  the  re[iort  of  the  Ex- 
iing  lioardiipon  the  Dolpbiii,  with  the  request  that  the  hhiur  should 
"Iven  equal  publicity  with  tbeir  report.     I  have  caused  the  same  to 


: 


States;  but  such  transter  sliall  not  operate  to  constitute  an  aex* 
under  tlie  alleged  coiitraet,  or  afVeet  the  consideration  or  adjut 
of  any  question  of  law  or  fact  arising  upon  any  claim  or  defense 
liereafter  in  controversy  between  the  parties,  which  shall  be  deti 
as  if  such  transfer  had  not  been  made. 

Second.  The  i)arties  of  the  tirst  i)art  under  such  alleged  con 
prosecute  an  action  against  the  parties  of  the  second  ])art  for  t 
ance  of  the  purchase  money  alleged  to  be  due  under  said  contr; 
for  compensation  for  adtlitional  work  and  alterations  made  jun> 
the  provisions  of  the  said  alh^ged  contract. 

In  the-event  that  a  lien  shall  be  determined  to  exist  in  favoi 
United  l:^ates  upon  said  vessel,  or  in  the  event  that  the  Govt' 
shall  be  found  entitled  to  any  money  judgment  or  reclamation  i 
able  from  the  i)arties  of  the  first  i)art,  or  either  of  them,  then, 
that  event,  the  said  steamship  shall  be  first  applied  to  the  sati? 
of  sai<l  lien  or  Jmlgment,  and  the  value  of  said  steamship,  at  the 
such  transfer,  for  the  jMir|K)se  of  satisfying  said  lien,  claim,  o 
ment,  in  lieu  of  l)eing  determined  by  judicial  sale,  shall  be  found 
court.  UDon  oroof  to  be  advanced  bv  the  respective  narties.  and 
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^  The  Secretary  of  the  N^avy  to  John  Roach  and  others. 

Navy  Department, 
Washington^  October  1, 1885. 

Sirs:  Having  heretofore  comiTiiiiiieated  to  your  counsel  the  views  of 
fie  Department  with  reference  to  what  may  reasonably  be  done  by  the 
Government  in  the  matter  of  the  steamship  Dolphin,  I  now,  in  accord- 
ance with  his  re<iuest,  embody  the  same  for  your  consideration  in  this 
iorma)  [>roposition. 

It  is  4)f  profit  to  no  one  that  she  should  lie,  as  at  present,  unused,  at 
constant  expeiise,  undergoing:  deterioration.     She  represents  either  a 
ship  coniplet**d  according  to  contract,  which  should  be  accepted  by  the 
Government  (which  is  your  chiim),  or  she  represents  a  property  upon 
which  theGovernnrenthas  alien  foramounts  largely  in  excess  of  any  sum 
likely  to  be  realized  from  an  enforcement  thereof.     Jn  this  latter  event 
the  nhip  must  answer  to  the  Government  to  whatever  extent  she  will 
reach  to  pay.     Having  been  built  for  a  naval  vessel,  she  is  of  very 
doubtful  uunket  value.     In  my  judgment  she  should  come  to  the  (4ov- 
emmeut,  leaving  it  to  be  settled  by  judicial  deteimination  hereaiter 
whether  y<  nr  claim  is  correct,  that  she  should  be  accepted  under  the 
contract,  or  the  claim  of  the  Government  is  correct,  that  she  must 
iDswer  lor  the  lien  created  by  the  moneys  advanced  in  the  course  of 
ber  construction.     Neither  of  us  should  object  to  a  si)eedy  and  fair 
Bettlenieut  of  the  (piestions  at  issue  by  judicial  deteimination  with- 
out unnecessary  hardshi[)s  to  either.     The  imi)ortant  things,  so  far 
w  I  am  able  to  see,  to  be  covered  by  stipulations,  are  that  the  trans- 
fer of  possession   to  the  Government  shall  not  work  an  acceptance 
under  the  contract,  unless   it  is  judicially  determined  that  you  are 
entitled  to  compel  such  acceptance.     By  instituting  a  suit  for  the 
Ulaiice  of  the  purchase  money  unpaid,  that  question  can  be  speed- 
fly  determined.     \\\  that  event  a  judgment  for  the  balance  will  settle 
the  controversy ;  but  in  the  event  that  the  law  and  the  facts  should  be 
foand  otherwise,  the  transfer  of  the   ship  to  the  Government  shall 
then  be  considered  to  have  been  in  recognition  of  the  right  of  the  Gov- 
enimeut  to  a  foreclosure  of  its  lien  for  moneys  advanced  in  the  course 
stmclion;  and  in  lieu  of  the  hardships  which  would  result  from  a 
JUUi       mde  of  a  vessel  not  built  for  mercantile  pur])Oses  (a  harsh  mau- 
^Xm  liquidating  the  Government's  claim),  1  can  see  no  reason  why  the 
following  gbould  not  be  res(»rted  to  as  a  reasonable  and  just  disposition 
P^the  question  as  to  tiie  value  of  the  vessel  for  the  purpose  of  satisfy- 
^ogthe  lien.     Her  value  as  a  naval  vessel  shall  be  assumed  to  be  the 
^utract  price.     If  she  is  found  in  all  res|)ccts  uj)  to  the  requirements 
'^IWlly  binding  upon  you  in  her  construction,  she  is  taken  by  the  Gov- 
^nimeut  at  that  price,  otherwise  she  is  taken  at  such  less  sum  as  shall 
J^  found  necessary  to  be  si)ent  uj)on  her  to  make  her  uj)  in  all  respects 
tOKuch  standard.     In  other  words,  the  Government  takes  her,  and  will 
Wpedito  a  determination  by  the  court  whether  she  is  taken  and  ac- 
eejited  as  for  a  valid  and  completed  contract,  or  in  satisfaction  of  the  lien, 
•lid  the  method  of  determining  her  value  lor  the  purpose  of  the  lien  is 
•^reed  ii|K)n  reasonably  and  laiily.     In  all  other  respects  the  rights  of 
tJi«  parties  to  be  unall'ected. 
Very  respectfully, 

W.  C.  WHITNEY, 
Secretary  of  the  Navy, 

Messrs.  John  Roach,  Levi  Kerr,  and  A.  R.  Whitney. 
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LETTER  OF  TRANSMITTAL. 


Naval  Advisory  Board,     • 
Navy  Department, 
Wdshin^fton  City^  July  27,  1885. 

Sir:  The  Board  respectfully  forwards  herewith  its  report  on  mild 
steel  supplied  for  the  construction  of  the  Chicago,  Boston,  Atlanta,  and 
Dolphin. 

Tl      report  has  been  prepared  in  accordance  with  the  synopsis  pre- 
•eu     I  with  our  letter  to  the  Dei)artment  of  November  17, 1884,  by  As- 
*nt  Naval  Constructor  R.  Gate  wood,  U.  S.  Navy,  from  the  dat-a  con- 
d  in  records  of  the  Board. 
Very  respectfully, 

IE.  SIMPSON, 
Rear-Admiral  U.  8,  N., 
Preftident  of  the  Board, 
Hon.  W.  C.  Whitney, 
Secretary  of  the  Xary. 
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[NTRODUCTION. 


THK  tXCREASINO  I'SE  OP  Mll.n  STKBL  IN  THE  I'NITKD  rtTi'J'ES  PRIOB 
TO  ITS  ADOPTION  AS  THE  MATBUIAL  OF  CONSTBl-OTION  FOE  THB 
FO(iR  VESSELS  APPEOPEIATED    FOR    MARCH   3,  188;i. 

Mild  Steel /or  Locomotive  Bfilerit. — The  Hilvaiitage»  to  be  gaiiip<1  l\v  tUa 
nse  for  tlte  Hre-boxes  of  tocoiuntives  of  a,  materiiil  snfficiently  linnioge- 
necas  to  stand  the  heat  of  a  coal  tire  with  steam  blast  without  the  ile- 
Telopment  of  blisters,  with  coiiseqiieiit  uncertain  and  generally  short, 
life,  AH  with  the  iron  plates  tlu'n  utie<t,  led  the  authorities  of  the  Peiiii' 
tjlvaoia  Railroad  toeonstrut't  in  July,  LSIH,  in  ilssliopsat  Attoona,  Pa., 
■  firebox  of  English  (crucible)  steel.  Owiug  in-obubly  to  improper  ina- 
bipalatioii,  but,  possibly,  also  to  bad  (|imtity  as  well  aa  too  high  uarbur- 
iiation  of  the  steel  ased,the  first  iittcmptwa**  not  successful,  oue  of  the 
plates,  accidentally  let  fall  after  Hanging,  breaking  in  the  must  brittle 
&<hion  like  glass.  In  1865  a  second  tire-box  was  made,  this  tioie  or 
American  crucible  steel,  supplied  by  Hussey,  Wells  &  Co.  (now  Uussey,. 
Huwe  &  Co.),  of  I'ittsburgh,  Pa.,  and  was  so  successful  in  use  that  in 
IIh!  next  year  eighteen  steel  fire-t>nxea  were  coustrueted,  seven  of  Kng- 
lisb  steel  and  eleven  of  the  above  American  stetd  j  while,  in  June  of  the 
same  year,  1866,  an  entire  boiler  was  liuilt  of  American  mpM.  In  186T 
FiEliteeu  fire-boxes  were  matle  of  tbe  s»nie  material. 

t'rom  1808  dates  the  decided  use  of  at«el  for  boiler  construction  by  the 
Pemisylvania  Railroad:  in  that  year  twenty-seven  boilei's  of  steel 
Ibroufihout,  hesides  tifti'eu  steel  ttre-boxes  for  iiou  boilers,  being  con- 
•trntied.  In  1869  thirty -seven  steel  boilers  were  constructed,  and  there- 
after the  nuuibertif  iron  Iwilera  constructed  diminished  rapidly,  tbe  last 
«ie-a  stationary  boiler— being  built  in  Jnly,  1873.  Atler  1868  all  iron 
flfe-boxes  were  rejdaced  by  steel  as  they  came  in  for  repairs,  while  Im- 

Cvemeiit  in  i|uality  of  material  and  in  workmanship  ia  evident  in  the 
g  life  of  these  fire-boxes,  from  ten  to  even  fifteen  years,  though  nut 
iomich  i-ontinued  and  severe  service  as  ia  now  common,* 

All  this  success  had  Iwen  obtained  with  crucible  steel  of  high  cost,  so 
Uut  other  railroads  were  naturally  slow  to  undertake  the  change  from 
iroii  to  steel,  although  e.\perimenial  boilers  of  steel  from  this  time  on 
)Diiiu<Miced  to  appear  on  various  roads.  The  Bessemer  process  was  in- 
roduced  into  the  United  States  in  18)>.?,  but  soft  steel  so  manufactured 
aa  not  been  used  in  locomotive-boilerconstrnction  to  any  extent.  The 
pen-hearth  pmcess,  inti-oduced  in  1M68,  soon  became  tbe  chief,  and  is 
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now  almost  the  onlj',  source  of  supply,  steel  of  this  manufacture  practi- 
cally entirely  replacing  crucible  steel  after  1875. 

The  use  of  steel  for  boilers  on  the  Pennsylvania  Railroad  was  not 
without  incidental  failure  both  under  construction  and  in  service,  tliougli 
the  care  of  steel  boilers  in  use  seems  to  have  been  the  subiect  of  consul- 
erable  attention  and  helps  to  account  for  their  special  immunity  from 
accident.  Up  to  187  the  steel  was  generally  taken  on  the  maker's  guar- 
anty, but  from  that  year  the  testing  of  boiler  steel  became  part  of  the 
regular  routine  work,  and  at  present  every  sheet  of  boiler,  fire-box,  or 
tank  steel  used  in  the  shoi)s  of  the  railr^tad,  or  in  outside  construction 
for  them,  is  tested  in  the  testing  department  of  the  road  ar  Altoona, 
Pa.  As  the  pioneer  road  in  the  use  of  steel  in  boiler  construction,  tbeir 
spociticatious  and  method  of  test  have  been  closely  imitated  by  other 
prominent  roads,  and  most  of  the  high-grade  mild  steel  made  subject  to 
test  at  the  time  of  the  adoption  of  this  material  for  the  construction  of 
naval  vessels  was  expected  to  fill  these  or  similar  specifications.  Cer- 
tainly not  less  than  7,500  tons  of  steel  had  been  used  in  locomotive-boiler 
construction,  of  which  probably  6,000  tons  had  been  made  to  specifica- 
tions and  subject  to  test  The  specifications  and  method  of  test  in  086 
•  are  accordingly  of  interest  as  being  those  with  which  the  steel  mana- 
facturers  exi)ressed  familiarity  and  aa  being  also  probably  the  most 
rigid  up  to  that  time  exacted. 


SPE(UFT('ATIONS   FOR   BOILER  AND   FIRE-BOX    8TEEL  FOR   THE  PENN- 
SYLVANIA RAILROAD. 

(1;  A  careful  examiuatiou  will  be  made  of  every  sheet,  aud  Done  will  be  accepted 
that,  show  mochaiiical  defects.  • 

(2)  A  tost  strip  taken  from  each  sheet  leu^thwise  of  the  sheet,  and  without  anneal- 
ing, Hhoiild  have  a  tensile  strength  of  55,000  pounds  per  square  inch,  and  an  elongt- 
tion  of  1^0  ])er  cent,  in  a  section  originally  2  inches  long. 

(.3)  Slieets  will  not  be  accepted  if  the  tensile  strength  is  less  than  50,000  pounds 
or  great«*r  than  05,000  pounds  per  Hqnare  inch,  or  if  the  elongation  falls  below  25  per 
cent.  • 

(4)  Should  any  sheets  develop  defects  in  working,  they  will  be  rejected. 

(5)  Manufacturers  must  send  one  test  strip  for  each  sheet  (this  strip  must  accom- 
pany the  sbecr  in  every  case),  both  sheet  an<l  strip  being  properly  stamped  with  the 
marks  (b'si;;natod  by  this  com])any.  and  also  lettered  with  white  lead  to  facilitate 
niatrhin^. 

The  metliod  of  testis  as  follows:  Eaxjh  steel  uiaunfacturer  in  fur- 
nislied  with  a  so-called  '*  shear-mark,"  which,  together  with  a  letter  in- 
dicating the  position  of  the  sheet  in  the  boiler,  mnat  be  stamped  upon 
each  sheet.  In  reniovinjj:  the  test  piece,  the  plate  is  sheared  throngh 
the  "  shear  mark  ''  thus,  so  that,  when  received  at  the  works,  the  test 


strips  niJiy  be  matched  to  the  corresponding  sheets.  The  piece  is  then 
shaped  for  test  as  in  Fi^.  1,  in  which  it  will  be  noticed  that  the  2-iiich 
measnred  length  for  elongation  inclndes  j^-inch  fillets  at  each  end,  and 
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thai  the  proportion  of  the  test  piece  is  subject  to  important  variation 
■  between  the  estreiiies  of  thickness  of  J  and  ^  inoli. 


The  pieces  are  brolten  by  continuous  pnll  in  a,  100,000-pound  Rieblt^ 
lij-dranlit;  machine  similar  in  all  respects  to  that  shown  in  Fig.  4,  p.  403. 

Siuiilarspeciflcationsandmetbodsof  tests,  with  occasional  sliebt  indi- 
tidnal  modificKtions,  are  in  use  in  most  nf  onr  railroads,  and  in  the 
hr^  locomotive  works  for  steel  not  specified  for  by  the  purebaj^er.  A 
eDQimendable  tendency  appears,  however,  towards  tbe  use  of  longer  test 
ptecef,  as  in  the  Chicago,  ^nrlington,  and  Quincy  Railn>ad,  whose  npeci- 
^flcatinns  are  as  follows: 

A  tmt  strip  l«DgtliiviKU  uf  tha  Hhel^t,  uuil  witliont  niiDHHliUE,  Hbuald  hdve  u  t"i>sUo 
•IreDgCb  of  55,00(1  pquudB  per  wiiiarB  iocli  ftoil  an  elongatfmi  nf  28  per  ixint.  ia  a 
Bciiuu  oripDully  4  incbes  lotig.  SbeeMahun-ini;  leas  tbtiD  I>0,OCKI  ponniU,  or  more  Iban 
tt,iKIUpuiiiiiU,or  an  irlnDgaMuQ  iiiiil»r  25  percent.,  nill  Iw  rejected.  Samples  to  slund 
fcending  qr  bmnniermg  tinwii,  eitlier  hit  or  cold,  after  liein);  philled  from  »  cherry 
red  hfiit.  withont  a  Qaw  or  crack, 

L  Mild  Steel  for  Stationary  Boilers. — lafortnatiou  is  not  readfly  accesai- 
,ble  as  to  the  history  or  extent  of  tbe  nse  of  steel  for  stationary  boilers, 
though  thousands  of  tons  have  been  so  used,  especially  of  late  years. 
As  to  the  degree  of  success  obtained,  Prof.  R.  H.  Thurston  mentions* 
tbitt  the  man nfactu ring  house  of  Kendall  &  Koberts,  (Jambridgeport, 
Maas.,  report  that  of  several  thousand  boilers  built  of  steel,  tbey  have 
oerer  ha<l  one  to  fail  or  give  any  trouble.  It  is  very  likely  that  the 
inpjily  uf  Kteel  for  this  purjiose  is  mainly  under  guuntnty  of  the  maiiu- 
feciDrers. 

Mild  fifeel /or  Naval  Tioiln-H. — Theconditionsnnder  which  this  material 
«»Kadopt«ci  and  has  been  nsed  by  the  Bureau  of  Steam  Engineering, 
Nacy  Department,  fur  the  construction  of  naval  boihirn  appear  to  have 
beeu  as  follows: 

Ai  early  as  April,  1875.  samples  of  mild  steel  submitted  by  the  well- 
known  Otis  Iron  and  Steel  Company  were  tested  at  tbe  Washington 
ittvy -yard,  the  testa  being  reported  "very  severe  and  in  every  way  satis- 
fat'tory.''  It  would  :i|i|>e:it'  liiat  up  to  this  time  rer|oiremeut«  fur  tensile 
■trength  ba<l  not  licen  exiuted  lor  boiler  inm,  bnt  in  1877  efibrts  were  ' 
Bade,  by  corresiminlemc  nmi  public  advertisement,  to  obtain  for  new 
'.Jioilera  of  the  Sipsic  ii  jiigher  grade  of  iron  than  had  hitherto  be«n 
Itted,  the  spec! Ilea tiouH  demanding  "the  very  best  quality  of  American 
flange  iron,  to  stand  a  te.'^t  nf  nut  less  than  ■iri,00O  pounds  to  the  square 
Inch"— presunialily  in  the  grooved  test  piece  then  in  genera!  use— but 
Without  success.  It  vmis  stnled,  liowevei'.  that  all  the  conditions  could 
met  by  using  mild  ^ll■^■l.  luid  llie  Otis  Iron  and  Steel  Company  agato 
ibmitted  samples  111' iliis  jimtiTiid  fur  test  at  the  Washington  n.iv.v- 
rf,  the  report  on  whiuli  (January,  1S7H)  contains  the  opinion  that 
le  advantages  of  this  material  for  purposes  under  cognizance  of 
Bureau  of  Steam  Engineering  would  be  facility  of  working,  security 


■Trout;.  Am.  Iii.tt.  .Mech.  Engrs.,  Vol.  IV.,  1983,  p.  436. 
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apHiist  blisters  in  ci'own  sheetH  of  boilers,  great  tensile  stren^ith  an 
sequent  reduction  in  weight  of  boilers,  and  a  longer  life  of  boile 
account  of  the  corrosive  action  being  less  u])on  this  material  than 
ordinnry  iron."  Shortly  after  (March,  1878),  at  the  request  < 
authorities  of  the  Fisli  Commission,  mild  steel  was  ordereil  » 
material  for  new  boilers  for  the  Fish  Commission  steamer  Lookout 
by  agreement  at  the  Washington  navy-yawl. 

Meanwhile  eft'orts  were  continued  to  obtniiD  the  higher  gnule  o 
demanded  for  the  iNipsic's  boilers,  and  after  the  failure  of  nun 
brands  un<ler  test,  samples  of  the  well-known  "  Sligo''  brand  i>assi 
tests.  But  the  plates  of  this  brand  as  supplied  failed  to  meet  the 
and  in  view  of  the  perfect  working  of  the  mild  steel  for  the  Lou 
boilers  under  construction,  the  agent  was  allowed  to  fill  the  co 
with  similnr  material. 

Once  in  use,  the  material  gave  such  satisfaction  that  no  oth 
since  be<*n  used.  But  before  finally  adopting  it  for  general  use,  s« 
of  various  manufactures  were  sent  to  all  the  navy-yards  for  t 
comjiarison  with  one  another  and  with  representative  brands  o 
the  reports  being  invariably  favoi'able  to  the  new  material  aftt 
consideration  of  all  qualities,  including  the  higher  cost  of  the  st( 

Table  1.  gives  the  chief  items  of  information  for  the  steel  us 
this  Bureau  up  to  January  1,  1884,  from  which  it  Is  seen  that  milt 
for  111  boilers,  re(|uiring  3,411,780  i>ounds — 1,523  gross  tons — hac 
sui)plied. 

Tahlk  I. — Mild  xUil  HupplU'd  to  lltr  ordei  of  the  IlarenH  of  Strain  hnyutcerintj  ^ 
Mti'urtion  of  main  niram  hoUvrs  (ejrctudhiff  aaxHianf  aud  cutter  boilifrs)  np  to  . 
I,  ls?-4. 


Date 

of 

orih'F. 

1K7S. 

Xov. 

1 

187 

». 

.fiilv 

.'t 

.TiilV 

11 

Oct. 

17 

IHrtO. 

Mav 

« 

May 

10 

Juiu* 

\W 

Juiu* 

'M) 

June 

3U 

Juni- 

:i() 

Sfj.t. 

k; 

On. 

•Jt) 

Oct. 

LM) 

!)»'(. 

Ih 

18.- 

1. 

Ma\ 

I) 

Mav 

11 

Mav 

11 

JuiJi- 

L> 

Au;:. 

1 

Ort. 

•M 

l^jS 

J 

Juiu- 

L'/^ 

.luiK* 

•J^ 

•hnu- 

L•^ 

•hiiu' 

•Jrt 

.luiif 

■_'^ 

VoHHel. 


Xi]»Hir 


Moliic.aii  . 
Iro(|UoiH  . 
Despatch 


Kuii^cr 

Talla]MH)Ha 

Ai«*rt 

KiitiTpiise 

Ksftcx 

Tu.si'aiora 

SuowUrop 

Fortune 

rinta  

Ticoiulcroya 


Mouo!i<;alu*la 

Ossii)c«' 

H<sfuc 

Marion 

IMIuiiiu    

New  Vork  . . . 


.\iianis   . . . 
Alliaiu-f  . . 
Itcnicia  . .. 
Powliatan 
V.indalia   . 


Nuiuber 

Woi;;litofBt«ol 

Navy-yaril 

of  boilerH. 

delivered. 

Ponndi. 

*fl 

129,061 

WaBhlnctiiii. 

18 

150,839 

Mare  Iidand. 

G 

154,638 

Tk>. 

*•> 

75,704 

Washlnjcton. 

*4 

60.308 

Mare  Idand. 

178,241 

Wanhineton. 
Mare  lalaDd. 

*4 

82.319 

*6 

150,560 

WaahinfEt4m. 

:« 

164,607 

New  York. 

,^0 

77.452 

If  are  Island. 

"1 

35,658 

Xorfolk. 

12 

65. 423 

WashiDjrfiiii. 

••> 

84,X{5 

D*>. 

^* 

181. 429 

Uo. 

r,4 

189.511 

Mara  Inland. 

*4 

IKl,  324 

WaahlnKton. 

'1 

40,852 

Do. 

•rt 

176. 761 

Do. 

1 

45.569 

Leagiie  Island. 

k; 

LIW.  141 

WaablDfrton. 

:c 

130,  035 

Mare  Island. 

■« 

120, 252 

Xorfolk. 

M 

203,034 

Mars  Inland. 

'4 

228,641 

New  York. 

t« 

175.468  , 

Norfolk. 

Total 


III 


3,411.780 


■("oinplrt**<l  ami  in  «.i'ivii  i-. 
'  (.'oiupli'tctl,  liut  not  in  siivii-*- 
I'aitiallv  i«»nipli>t»-<l. 


'^  Not  yet  L*omnience«l. 

T  Partially  completed  for  MoniH'Afv 
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Tbis  steel  was  first  required  to  have  a  tensile  strength  of  about  60,00() 
poands  to  the  square  inch/  and  to  stand  the  severest  Hanging  tests. 
In  Jane,  1882,  the  requirements  were  "to  stand  the  severest  flanging 
tests,  and  have  a  tensile  strength  between  57,000  and  60,000  pounds  to 
the  square  inch."  In  December,  1882,  practically  the  same  specifications 
were  issued  as  subsequently  adopted  by  this  Board,  viz:  ''To  be  of  uni- 
form thickness  and  smooth  surface,  to  stand  the  severest  flanging  tests, 
and  have  a  tensile  strength  between  67,000  and  60,000  pounds  to  the 
square  inch,  with  a  ductility  in  8  inches  of  not  less  than  25  percentum.'' 
Mild  Steel  fw  Bridges, — In  the  construction  of  the  great  Saint  iiouis 
bridge  across  the  Mississippi  Eiver,  in  1869,  nearly  3,000  tons  of  steel 
were  used,  all  crucible,  and  much  of  that  description  of  crucible  steel 
in  which  chromium,  instead  of  carbon,  is  the  chief  hardening  element. 
This  steel  is  remarkable  for  its  toughness,  even  in  the  harder  qualities, 
but  its  cost  is  high.  Its  use  at  the  time  was  considered  a  bold  piece  of 
engineering,  and  the  experiment  was  not  repeated. 

The  progressive  use  of  mild  steel  for  bridge  building  dates  from  1879, 

when  Bessemer  plates  and  shapes  were  adopted  for  the  roadway  girders 

and  the  approaches  of  the  East  River  suspension  bridge.    Thence,  sue- 

ively,  railroad  bridges  in  increasing  number  have  been  constructed 

01  j>     »!,  as  given  in  the  accompanying  Table  II.    Of  course,  the  use  of 

as  wire  is  not  here  referred  to,  but  only  as  worked  in  ordinary 

<    iral  shapes.    Open-hearth  steel  has  been  the  preferred  material, 

ally  for  tension  members,  a  slightly  harder  grade  being  used  than 

p  construction,  the  general  specifications  being  70,000  to  75,000 

!  1    asile  strength,  with  20  per  cent,  elongation  of  a  f-inch  round 

in  o  IDC     s.   For  compression  members  and  pins,  80,000-pound  steel,  with 

ondingly  less  elongation,  is  required.    As  illustrating  the  quality 

«i  macerial  in  use,  extracts  are  given  in  the  appendix  (p.  577  et  seg.) 

bom  the  specifications  for  arailroad  bridge  recently  constructed.    Bridge 

specifications  are  not,  however,  generally  so  confining  as  to  each  in- 

<livi(iual  quality  of  the  material. 

Tahlk  II.— Steel  Bridges  in  the  United  States. 

D«e.  Briagen.  Stoel  maniifactorei.  Tft'^^l       ^^"^"^1^^     ""^ 

Ton*. 

IMO.  Sftint  Lonis  Bridge Bntcher 2, 900  Carlmn  and  chrome. 

1^7^*83.  East  RWer  Bridge Cambria  Iron  Company 6,300  Beanemer. 

1880.  Plattamoath  Bridge 497  Siemens-Martin. 

i8<il-'82 .  Bismarck  Bridge Spang  Steel  and  Iron  Company- 

1883.  Blair  Bridge Cambria  Iron  Company 432  Open-hoarth. 

1883  Willamette  Bridge. .   Spang  Steel  and  Iron  Conipanv  dOO  Do. 

1883.  Niagara  (new  R.U.) Bridge do 250  Do. 

1883.  Poiot  Pleawuit  Bridge     -     { Cainbria  Iron  Com^^^^^  lo6    }     ^^• 

1884.  Heoderaon  Bridge do 900  Do. 

1884  Port  Deposit  Bridge Carnegie  Hrotliera 5-6,  000     Bessemer. 

Mild  Steel/or  Ship  Building, — The  use  of  steel  for  shi])-buildiDgwasby 
no  means  so  well  advanced  as  in  the  other  leading  branches  of  iron 
ooDStmction.  Only  one  establishment,  the  Pusey  &  Jones  Company, 
of  Wilmington,  Del.,  appears  to  have  given  the  subject  practical  atten- 
tioD,  and  they  had  constructed  but  fiv^e  little  river-steamers  and  six 

lighters  with  steel  plating,  most  of  which  was  imported.    Neverthe- 

_^_____^______^.^^_^________^^^_^^^_____^.^_^_        .*  ___^__  _ 

^PresmiMiblyoD  a  test  piece  f)  or  r>  inchen  lonj;:,  an  these  lengths  were  used  by  Boards 
P^iortiDg  <m  the  material. 
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less,  tbey  were  iD  a  position  to  express  before  the  Congressional  com- 
mittee a  decided  opinion  as  to  the  reliability  of  steel  hulls  in  collision 
and  grounding,  Mr.,  William  Gibbons,  president  of  the  company,  de- 
scribing the  behavior  of  one  of  these  little  vessels  thus  :* 

•*My  company  have  built  a  number  of  steel  vessels,  several  of  which  have  been  in- 
tended for  the  navigation  of  the  river  Magdalena,  in  the  United  States  of  Colombia. 
Parts  of  that  river  are  rapid  and  full  of  rocks  and  snags,  and  the  vessels  were  built 
of  these  sheets  of  steel,  much  thinner  than  we  have  ever  used  for  iron  vessels,  and 
they  have  been  thumped  and  banged  against  rocks  and  stones  until  one  of  those  boat» 
is  all  dinged,  Just  as  if  yon  had  t-aken  a  leather  bag  and  kicked  it  about,  yer  thciv 
has  been  no  sort  of  fracture." 

It  is  seen  from  Table  III.,  believed  to  be  a  complete  account  of  steel 
ship-building  in  the  United  States  up  to  the  date  of  writing,  that  the  four 
vessels  for  the  Navy  were  the  first  to  be  commenced  of  steel  through- 
out, although  smaller  vessels  have  been  completed  before  them.  Other 
vessels  are  under  construction,  and  the  list  will  be  materially  increased 
by  the  end  of  1885. 

*  ^*  Reconstruction  of  the  Naw,^'  H.  R.  Report  No.  653,  47tb  Congress,  Ist  seMitioo. 
p.  122. 


REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 


377 


^a 


> 

o 


o  ©  O  O    ' 


o 

ll 


O 

2 

Q 


p»q«iaw 


-p^.>09inaioo 


4> 
a 


S 

S 

s 

a. 


c 
S 

_o 

*• 
s 
c 

s 


a 

a 
I 

i 


••• 


000  *09  »J  000  'iS 


V     lA  e  V  S 


o 


990     e 

*   •   *     _  _*» 

40  40  O  Q  3 

000,  ■*^ 

'O'O'O 


a 
o 


.2^ 


—A^ 


t     3 


c  ^ 

£ 


^  CO  e  o  e  9  e 


6 


o     ot     o 
30       ao       So 


I    II 


11 


« 


00        0006        06 


:i   i 


o 
O 

a 
e 
•3 

«• 

WD 

«• 
J25 


•s 

2 
'a 

•c 

H 
6 

P. 


•3     <«     •? 


^d^ 


S 


^S'a    I 


II    I 


gag   g^ 


000 

'C'O'O 


O     O 


i 


[z  •  *  • 


f  sis 


CO 


e 


'5       ^  w  3  w    •«       9    •    • 

;=    ^aie  :«    |  :  :; 


o 
^  o 

a  *^ 

5H 


SI 

b 


08 

a 
PQ 


e 

;;> 
M 

a 
3 

QG 

o   . 

D 


♦»o» 


X      GO 


:SS 


-^      CO  eo'*'-' 


i 


9 

at 


o 

CO 


15 


« 


o      o 


ro 


3« 


O         3 


««         y 


>       9a  90009  9eo 

-^  ffi  fi  cc  M  11 

00        O  9  C8        9        9        99  9  9  PI  9  9 

S^        OXr-        9         9        I-C4  0^9400900 

HCI        ?!•-'               "T        CO        ^CO  •"^^^COC'I 


S         9  9 


9  9  9 


9  O 


9  9  9  9  9 


99       f^99        9        9       •/;9        99«ft  —  C-l 
-  »ft  CO        9       »ft  " "  "" 


9 


9 
CO 


o 
2j= 

"str 

OC  q 

Cm  03 

JCSJO 


PQPft 


n 


•*  a 
i5  o' 


CO      o  e  o 


o     g    |>     a  2 
H    '^    w       a 


•"C^ 


REPORT  ON  MILD  STEEL. 


We  have  seeu  that  a  certain  giinoiiiit  of  progress  hart  been  made  and 
UVerience  obtained  in  the  nse  of  mild  fit«el  as  a  striicturul  material  in 
Hie  United  States,  when  such  use  on  a  largo  Bi^ale  for  tlie  cunatrnvtiou 
If  the  bulls  of  vessels  of  war  wae  brongbt  into  prominent  uotice  by  the 

E sport  of  the  Advisory  Board,  <^onvc»ed  by  the  Secretary  of  the  Navy 
noe  29,  ISai,  to  suggest  the  number  and  classes  of  vessels  needed  for 
Hk  United  States  Navy,  and  eommnnly  known  as  the  flrst  Advisory 
Board.  This  Board  consisted  of  tirti?en  ("epresentative  officers  of  the 
BpFand  materiel  corps  of  the  Nin, v.  tvnd  their  report  to  the  lle|>artment, 
Bovember  7, 1881,  developed  thf  lai;r  that  the  nse  of  mild  steel  for  con- 
ktractioQ  of  bulls  bad  been  carefully  considered,  as  falty  discussed  as 
Ihe  means  of  information  at  the  time  allowed,  and  was  the  chief  source 
6f  a  difference  of  opinion  so  strong  as  to  call  for  a  divided  report.  The 
brge  majority  of  the  Board  reported  favorably  to  the  use  of  mild  steel 
■B  a  tnat(>rial  for  the  hulls  of  the  larger  vessels  at  that  time  proposed, 
>»  follows : 

Thr  mmt  Jifiic-iill  i|"estioii  brounlil  b«f.irf  llm  Hi.iinl  for  iU  decwion  lino  bwii  thul  I 

■flbcpniptr  inatvrinl  of  (.■uuHtnirtloit  (or  tlifi  liiiM»  of  tliu  vtwijold  of  the  larger  cIiwupb.  I 

ll"a«al  lirei  ileriileil  that,  xiiiti'  iron  BhlplmilditiR  is  now  w«ll  ilevnloped  in  ttii^  I'nJtcd 
Btitf,.  sinw  tbi-  excellenei-  and  economy  of  Mh  matftrial  fiir  the  hiilla  of  vessels  biut  | 

mijliepri  iniliiipntRhly  i^Blablinbi-il,  and  mni'cirnn  vcbboIs dduIiI  Inbnllt  vrith  anabso-  [ 

hi*  certainty  I  bat  tliey  vvoiibl  fnlly  motit  all  requirements  of  ettlt^ietic;,  the  Board  i 

■™iil  ri'coniinend  iron  »b  tin'  material  of  coiistruotlon.  1 

''h'nfiiTtbcr  invt'Migatioii,  Iioirevc]',  tli(-Ilnanlt8iif  the  opinion  that,  notwithittaiiil-  i 

■Jtihr  ){rfat<-r  c'wt  of  nti'i-l  an  aithip-biiilillDfc  material,  the  lack  of  ezperieDoo  in  thr  | 

^nn rut II re  of  steel  I'ninii-ii  in  this  i:ountry,  and  Ibe  eiperiineutal  stage  that  steel 
■■■pltnililinK  iri  Htill  iiaBNin;;  thr<iLi"li  in  Enrop'-,  it  shonld  be  reeoinniendeil  an  the 
fcttfrial  of  fon»triic'ti(.ii  for  th.-  IiilITm  nf  ilieir.,  14,  and  lit  knot  veosels,  for  the  follow- 

'  (>(,  The  Kreat  *nvii,K  i-,..,li/.-d   m 

■eqairi'iiieiil  ofeiioal  adv:>iiIa»;<'F<.>ii  i'.-,hi.'r.]  dimensions,  onui 

••,  if  not  entirely,  lor  tl..'  didrreiii'«  io  cost  Iwt.waen  steel  n_.. 

21  The  iucreaswl  sln-nt'th  of  bnll  and  increased  immimily  fToin  dainiiun  in  gronnil- 


^. 


f  rapidly  inereuHinj;  Min'eem  [bat  attends  the  eonstntelion  of  »t*i>l  hull*  In 
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Finally,  that  for  the  ruputation  and  the  material  a<lvaiitage  of  the  fiiited  States  it 
it  is  of  prime  necesHity  that  in  this  country,  where  every  other  industry  is  developini: 
with  gigantic  stritles,  a  hohl  and  decided  step  shouUl  be  taken  to  win  back  from  Europtr 
our  former  prestige  as  the  best  ship-builders  of  the  world. 

It  is  therefore  the  opinion  of  the  Board  that  the  15,  14,  and  13  knot  classes  ot  ve>- 
«4els  should  be  built  throughout  of  steel. 

The  considerations  governing  this  I'eport  are  plainly  the  extended 
and  increasing  use  of  steel  for  ship-bnilding  in  Europe,  and  the  lM?lief, 
tliough  upon  no  particuljir  or  extended  evidence,  that  at  least  equally 
gooil  material  could  be  furnished  of  the  necessary  shapes  and  quality 
by  American  manufacturers  without  excessive  cost. 

While  other  points  of  uncertainty  as  to  the  new  material  were  ad- 
vanced in  the  minority  report,  it  became  evident,  in  subsequent  dis- 
cussion, that  the  adverse  opinion  of  the  three  officers  of  the  Construe 
tion  Corps  of  the  Navy,  on  the  Board,  as  to  the  use  of  steel  was  based 
mainly  upon  the  latter  consideration,  viz,  uncertainty  as  to  the  abihty 
of  the  American  manufacturers  to  produce  the  desired  material  with- 
out excessive  cost.* 

The  difierence  of  opinion  which  caused  a  divided  report  of  this  Advisor}' 
Board  was  considered  lamentable  at  the  time,  though  possibly  in  the  end 
it  was  not  to  be  regretted,  because,  the  matter  coming  in  this  8ba])e  be- 
fore the  Forty-seventh  Congress,  the  Naval  Committee  of  the  Uoase 
instituted  an  exhaustive  examination  as  to  the  relative  merits  and  prob- 
able difference  of  cost  of  puddled  iron  and  ingot  mild  steel  as  con8t^l^ 
tive  materials  for  ships  of  war.  Prominent  ship-builders  and  iron  aod 
steel  manufacturers  and  workers  gave  evidence  before  the  committee 
unanimously  in  favor  of  the  use  of  mild  steel,  while  actual  experiments 
were  made  at  the  Washington  navy -yard  and  copclusive  testimony 
adduced  as  to  the  magnificent  behavior  of  the  mild  steel  exclusively 
used  there  for  the  boilers  of  naval  vessels.t 

Then  followed  the  conference,  above  referred  to,  between  the  Senate 
and  House  Committees  and  the  Advisory  Board,  at  which  the  dissen- 
tint  members,  with  but  a  single  exception,  expressed  their  conviction, 
inefavor  of  the  use  of  mild  steel. 

Accordingly  the  report  of  the  House  Committee  on  Naval  Att'air* 
accompanying  H.  R.  Bill  5001,  March  8,  1882,  contains  the  following: 

MATERIAL. 

Your  cuniiiiittee  have  been  ^rreatly  aided  by  the  re]>ort  of  both  luiijority  and  mi- 
nority, and  \v»'  have  ftdt  entirely  sale  in  following  their  viewBOU  all  luatters  in  which 
tln-y  agreed. 

The  only  (inestions  they  disagreed  npon,  whieli  iu  any  way  affect  the  re|K)rt  of  tbi* 
committee,  are  two  in  nnniber,  an<l  are.  hh  follows:  Hrat,  whether  steel  or  iron  Nhall 
hv  nsed  in  the  tronstruetion  of  veHsels  re.commendcd  to  I>e  built;  second^  whether  tb^ 
second  sixe  vessel  recommended  shall  be  bnilt  with  oiieu  or  apar  decks. 

Tin*  lirst  of  these  (piestions  the  committee  felt  called  upon  to  decide  for  theniHelvew. 
and,  after  caretully  taking  the  opinions  of  ihe  most  extensive  and  experieneed  man- 
ufacturers of  steel  and  iron  in  this  country  whom  we  oonld  regoh,  we  have  unani- 
mously  decided  that  steel  should  be  us<mI  instead  of  iron,  and  we  arc  of  the  opinion 
that  if  the  members  of  the  Advisory  iioanl  couhl  have  had  before  tlieni  the  8ani«^  evi- 
dence as  the  committe<'  had,  and  c(ml<l  have  been  an  fully  iufornie<la8 to  the  progress, 
extent,  and  ])rcHent  conditi<m  of  the  nmnufaeture  of  steel  in  this  rouutry> aH  the  coin 
mittee  have  been,  they  would  have  all  united  in  recommending  steel  aH  the  onh 
)iroper  material  for  the  const ructimi  of  vessels  of  war.  We  understand  that  the  reaMU 
why  any  advocated  the  use  of  iron  was  because  of  a  doubt  whether  steel  of  the  requi 

•  Se«'  •' Keconstructiou  of  the  Navy."  }U'evi(msly  referred  to,  nnder heading,  ••JS*ote< 
<»f  a  conference  held  in  the  oftiee  of  the  Secretary  of  the  Navy  between  members  o 
the  Senate  and  House  Committees  on  Naval  Affairs,  members  of  the  late  Advisory 
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ite  qoality  oould  be  produced  in  thJH  country  iu  sutticient  quantity  and  at  reasonable 
M«t.  Bat  on  these  {>ointH  there  would  seem  to  be  no  ground  for  reasonable  appre- 
«*ndion,  and  we  recommend  steel  without  hesitation  or  doubt.  The  evidence  taken 
>y  the  committee  is  herewith  reported,  and  we  commend  it  to  the  consideration  of 
'onj^ress. 

The  committee  were  surprised  an<l  f^ratitied  to  learn  that  the  United  States  is  to- 
lay  the  second  country  in  the  world,  if  not  indeed  the  tirst,  in  the  extent  of  the  man- 
t^tnre  of  steel,  and  that  steel  of  American  manufacture  is  better  than  that  madeiu 
•larope.  Specimen's  of  oi>en-hearth  steel  (which  is  the  best  for  ship-building  pur- 
Msea,  as  the  evidence  clearly  shows)  from  several  of  the  largest  manufactorfto  in  the 
roantrj'  were  presented  to  the  committee,  and  may  now  he.  seen  in  the  committee- 
room.  This  class  cf  steel  is  uniform  in  character,  and  has  a  tensile  strength  of  from 
M.UOn  to  63,000  ponnds  to  the  square  inch,  and  a  ductility  of  30  per  cent.  It  is  capa- 
>Ie  of  being  folded  cold  under  heavy  hammers  without  crack  or  fracture.  A  portion 
»f  the  ci»mmittee  visited  the  navy-yard  at  Washington  for  the  purpose  of  witnessing 
experiments  with  this  class  of  steel.  Specimens  taken  from  the  scrap-heap  of  two 
different  manufactories,  that  of  Park  Brothers  «&  Co.,  of  Pittsburgh,  and  the  Otis 
Bleel  Company,  of  Cleveland,  were  submitted  to  the  severe  test  named,  and  both  ex- 
liibiten  equal  ductility  and  strength.  Another  specimen,  from  the  works  of  the  Nor- 
vty  Iron  Company  at  Boston,  of  equally  good  quality,  was  placed  in  the  hands  of 
thr  committee,  and  also  specimens  from  Shoenberger  &  Co.,  of  Pittsburgh. 

Your  committee  have  also  before  them  numerous  specimens  of  iron  whirh  has  here- 
tofore been  used  in  the  construction  of  vessels.    The  diiference  between  steel  as  at 
piCMDt  mannfactured  in  this  country,  adapted  for  shi]»-building  purposes,  and  iron, 
eommunly  used,  is  so  great  and  so  much  in  favor  of  steel  that  we  would  commit  a 
gmit  wrong  should  we  leave  the  question  open.     As  to  the  kind  of  steel  which  this 
woiitry  can  produce,  including  Bessemer  steel,  we  simply  have  to  say  that  the  pro- 
ioetioD  is  unlimitexl.     With  their  present  facilities,  besides  supplying  th  ;  demand  for 
otiier  purposes,  it  ih  believed  from  the  evidence  before  the  committee  that  the  manii- 
ftctqrers  of  open-hearth  steel  in  this  country  would  be  able  to  furnish  100,000  or 
tOO,OOil  tons  per  year,  superior  to  any  made  elsewhere  in  the  world,  should  the  (Jov- 
ennnent  demand  so  great  an  amount.     It  appears  in  the  evidence  that  the  Uoveru- 
nentbas  abandoned  the  use  of  iron  for  the  manufacture  of  boilers,  an<l  tor  the  last 
fovr  years  has  madeum*  extrlusively  of  open-hearth  steel  for  that  purpose. 

We  call  att4^ntion  to  the  statement  of  Mr.  (teorge  Wilson,  superintendent  of  nia- 
rbiner}' at  the  Washington  navy-yanl,  found  on  page  V^J  of  the  aceonipaoying  evi- 
dent.   Mr.  Wilson  says: 

**If  you  get  a  good  piece  of  iron,  and  it  does  not  break, then*  is  no  difference  in  the 
cott  of  working,  but  in  the  ditVcult  flanges  there  iH  gn^at  liability  of  spoiling  the  iron. 
Too  will  spoil  about  10  per  rent  of  the  iron  flanges.  You  may  have  men  working  ten 
d*y»on  a  sheei  of  iron,  and  then  have  it  spoiled.  But  we  have  never  Hpoiled  but  one 
febftft  of  steel.  In  the  nianv  thousands  that  we  have  used  in  the  last  four  vears  we 
uves|Kiiled  but  one;  and  even  that  we  could  have  used." 

The  committee  are  Katistie<l  that  in  all  respects  steel  is  the  best  material  for  ship 
<^iUKtrnction,  and  we  therefore  unheHitatingly  ri*eoniniend  it. 

While  the  daiiffcr  of  attempting  to  obtain  too  f^reatecoiioiiiy  of  \vei<?ht  by 
wing  steel  of  too  high  ten«ile  streni^th  and  consequcMit  low  working:  qual- 
ity w'dA  made  jyerfeotly  plain  during  tlu*  investigation,  on  the  other  hand 
it  ap]N*ar8  to  have  been  thoroughly  realized  that  the  strength  of  the  very 
w>ftest  grades  was  too  low  to  obtain  sutlicient  economy  over  iron  to 
v^arrant  the  more  expensive  eonstruetion,  and,  in  fixing  the  lower  limits 
of  tensile  strength  and  <luctility  subsequently  adopted.  Congress  was 
(loubtleMS  guided  by  the  (»videnee  before  it  as  to  the  spi'eifications  in 
one  iu  foreign  navies  an<l  insurance  societies,  un<ler  which  thousands  of 
tODH  of  shipping  had  been  constructed. 

Thesictof  August  "»,  1SS2,  authorizing  the  construction  of  certain  new 

vessels  contains  the  following  provision  as  to  miiiirial:  ''Stich  vessels 

•     •     •     to  be  constructed  of  steel,  of  domestic  manufacture,  having  as 

ar  as  may  l>e  a  tensile  strengtii  of  not  less  than  OOJMN)  pounds  to  tlie 

fi|nare  inc;h,  and  a  ductility  in  s  iiuthesof  not  less  than  li.")  )u*r  <'entum;'* 

in  whiiih  it  will  be  observed  that  tlu*  lower  limit  of  tensile  strength, 

[MM»  i)Ounds,  or  lifJ.TO  tons,  per  s<]uarc  inrh,  lies  between  the  20  tons  of 

British  Admiraltv  and  the  27  t(uis  of  Llov^l's  Instirance  Kegistrv, 

iroile  the  ductility  required  is  one  quarter  higher,  thus  showing  the  con- 

IdeDce  acquired  during  its  investigation,  that  our  steel  manufacturers 
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could  produce  a  higher  grade  of  material  than  is  demanded  for  ship- 
building purposes  in  Europe,  a  conclusion  fully  borne  out  by  the  ret^ults 
embodied  in  this  report. 

The  provision  as  to  quality  of  material  contained  in  the  act  of  Augiu»t 
5,  1882,  was  continued  in  the  act  making  appropriations  for  the  naval 
service,  a])proved  March  3,  1883,  under  which  the  vessels  now  building 
were  commenced. 

Shortly  after  the  passage  of  this  act,  the  Board  addressed  the  follow- 
ing circular  letter,  under  date  of  March  21, 1883,  to  prominent  steel  aud 
iron  manufacturers  relative  to  their  capacity  to  furnish  such  material 
as  would  probably  be  required.  Ko  detailed  information  could  be  at 
that  time  furnished,  since  the  designs  of  the  vessels  were  not  in  a  safti* 
ciently  forward  state. 

Naval  Auvisouv  Bi>aui>,  Navy  Depaktmext. 

Waahinglon  City,  March  21,  ieH:{. 

MeBSFH. : 

The  Naval  Advisory  Hoard,  wishiDg  to  obtain  positive  infomiation  with  regard  t» 
the  capability  of  American  manufacturers  for  providing  the  material  necessary  for 
the  construction  of  the  unarmored  cruisers  to  be  built  for  the  Navy,  will  be  obliged 
if  yon  will  kindly  answer  the  following  questions  at  your  earliest  convenience. 

Can  you  manufacture,  with  your  present  existing  plant  and  appliances,  the  follow- 
ing specitied  shapes  f  The  material  to  be  of  steel  ot  domestic  manufacture,  having  » 
near  as  may  l^e  a  tensile  strength  of  not  less  than  60,000  poands  to  the  sqnare  inch,  and 
a  ductility  in  ri  incht's  of  not  less  than  25  per  centum,  viz: 


ANGLES. 

Size. 

Weieht 

per  foot-                Siise. 
length.   ,1 

Weight 

;  per  foot- 

leDgtb. 

2  bv2iuche8 

2i  by  2^  inches 

2iby2iiQche8... 

3  by  3  inches 

3  by  3}  inches 

1 
Pounds.  ■: 

H  ',  SbySinches 

ii   :  4  by  3  inches 

5     '  5  by  3|  inches 

7       4  bv8{  inches 

^      6  by  3|  inches.  .. 

T  BARS. 

Pounds. 

'   10 

10 

11 

12 
14 

i 

4iby  3  inches 

«i    

BULB  BEAMS. 

1 

1 

1 

6  by  4^  inchert 

8  by  5  inches 

9  by  5  inches 

18      9  by  54  inches 

23    .  10  by  5^  inches 

27 

1 

Z  BARS. 

31 
32 

1 

i 

PLATE.S. 

[From  s  to  30  )K>unds  per  square  foot.1 


Weight. 


Sise. 


3U-p<mn(1  plates 
22-poiin(1  plates 


5   by  16  feet. 
4i  by  16  feet. 


Wry  respectfully, 


ro 


i^ 
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• 

The  replies  which  follow  show  both  willinguess  and  ability  to  uuder- 
ftke  the  work,  wilh  the  exception,  perhaps,  of  the  larger  deckbeains : 

[Oliver  Bros.  <fe  PbiUips.] 

I'lTTSBURGH,  April  17,  1883. 

Dkab  Sir:  We  are  prepared  to  roll  ateel  plates  aud  bars,  and  ia  that  view  request 
iiAt  yoa  kindly  mail  us  specitications  of  the  sizes  and  quality  of  the  above  material 
required  by  the  Gk>vernment  in  the  new  vessels  ordered  by  Congress  to  be  constructed. 
Yonrs  trulv, 

OLIVER  15R0S.  &  PHILLIPS. 
Hon.  W.  E.  Chandlkr, 

Secretary  of  the  yavy,  H'ashuigioH,  I).  V. 

[The  Xanbaa  Ii-on  and  Steel  Conipaoy.J 

Nashua,  N.  H.,  J/aicA  23,  18t-3. 

Deab  Slr  :  Yours  of  21st  instant  at  hand  and  in  reply  would  say  that  with  our 
pneent  existing;  plant  and  appliances  we  can  only  manufacture  the  steel  rectangular 
olttM  referred  to,  viz :  8  to  30  pounds  per  square  foot.    The  30  pound  plates  to  be  5  by 
16 feet;  the  22  pound  plates  to  be  4  by  16  feet. 
Respectfully,  your  obedient  servant, 

J.  D.  SWAIN,  Snperintendtnt. 

P.  8. — We  send  you  by  mail  to-day  a  small  book  giving  list  of  goods  we  manufact- 

R.  W.  Shufklot, 

Commodore,    V,  S.  A^rry,  President  Naval  Advisory  Board. 

[Park.  Brother  &.  Co.] 

PiTTSBUKOH,  Pa.,  March  24,  1«8;^. 

I>cak  8iu  :  We  are  in  rect-ipt  of  your  favor  of  21st  instant  and  iu^reply  would  say 
'••re not  prepared  to  make  angles,  T  bars,  or  2  bars.  '"*^*^-^ 

Wa  are  prepared  to  make  bulb  beams  which  we  presume  are  not  rolled  to  nhape^ 
of  the  sizes,  dimensions,  and  Quality  you  require. 
oumaI  be  pleased  at  any  time  to  maKe  you  an  estimate  of  price. 
Voaro  truly, 
R  W.  SiiUFEUyr,  Es<i.,    •  PARK,  BROTHER  &  Co. 

Commodore,  V,  S.  Nary, 

President  Naral  Advisory  Hoard,    Washington,  D.  C. 

[Carne^rle  Bros,  k  Co.,  Limited.  | 

PrnsBUKiJii,  March  24,  1883. 

I>KAR  Sir  :  We  are  in  reteipt  of  your  circular  letter  of  21st  March.     We  are  now 

)d  to  roll  nearly  all  the  sizes  of  angles,  tees,  beams,  dec,  you  specify,  of  steel. 

#re  cannot  at  present  make  we  will  have  rolls  for  by  the  time  the  material  is 

1. 

"o  cannot,  however,  make  plates  exceeding  'M\  inches  in  width.     We  note  .your 

ip^fication  csalle  f«r  54  and  60  inch  jdates. 

The  steel  we  propose  furnishing  will  meet  all  the  specitied  re<iuirenients. 
Wf  nhall  be  glad  to  make  tender  whenever  called  U)M)n  so  to  do. 
Voan  respectfully, 

Carnkgik  Bros.   A:  Co.,  LiMlTKl>, 
H.   P.   POPE. 
K.  W.  SHL'FKurr, 

CmmwMdm^j  U.  S.  Nary, 

Pre9ident  Naral  Advisory  Hoard,  Washington,  I).  ('. 

[Singer,  Nimick  Si.  Co.,  Limited.  | 

PlTTsitrRdH,  Pa.,  March  23,  l«e<3. 
M  Sir:  We  have  vour  favor  of  the  21st  instant  to  hand  ;  contents  noted. 
*»      to  aay  in  reply,  that  we  are  not  prepared  to  make  the  shaped  material  your 
c  before  us  describes. 

'*'«j  ^  yours, 

.Singer,  Ximk  k  Sl  Co.,  Llmithd, 

GEORGE  SINGER, 
DT,  Sfcreinrif  4' TreaMHier. 

U.  S,  Navy, 
\t  Naral  Adviiory  Board,  Washington,  I).  i\ 


384  REPORT    OF    THE    SECRETARY    OF    THE    NAVY. 

[A.  R.  Whitney  <fc  Co.] 

New  York,  3farch  26,  l*?3, 

Dkak  Sir:  We  are  not  pn^parod  to  make  tho  angles,  Tees,  and  Z  ^^^  o*'  »teol,  Imc 
<,'an  supply  the  plates.  We  can,  however,  supply  the  shapes  of  steel  from  Messrs.  Car- 
ne;;ie  Fiios.  &.  Co.,  Pittsburgh,  to  whom  you  have  already  applied,  and  who  will  qnot*' 
yon  direct. 

Yours  trnlv, 

A.  R.  WHITNEY  &  CO. 
Connnodore  K.  W.  SllUFKLDT, 

J  Van  hi  »(f  ton,  D.  ('. 

[A.  R.  Whitnev  &  Co. J 

New  York,  Jpnl  12,  IcSK^ 

tiKNTLKMKK:  Sjuee  writing  you  we  have  arranged  to  make  the  steel  shapes,  a-nio- 
4juired  for  in  your  favor  of  '2lst  instant. 
Yours  truly, 

A.  R.  WHITNEY  &  (  n. 

Xa\  AI.  Al>VlS()KY  HOAKl>. 

JVashinffton,  D.  ('. 

(The  Midvalo  Steel  Company.] 

Philadelphia,  March  24,  16^1 

OkakSik:  Your  esteenuMl  favor  of  the  21st  instant,  regarding  st^el  shapes  ami 
plates  for  slii])-l)uilding  purposes,  eame  duly  to  hand  and  we  note  contents.  The 
matter  of  rolling  shapes  from  steel  received  much  attention  from  this  company,  and 
in  rolling  such  material  for  the  8ui>erstructure  and  approaches  of  the  Brooklyn 
liridge,  we  made,  we  believe,  the  first  lot  of  any  amount  of  steel  shapes  ever  inauu* 
factnred  in  this  country.  Inclosed  please  lind  a  blue  print  of  the  shapes  rolled  by  m 
for  the  Brooklyn  i^ridge,  for  which  we  now  have  the  required  rolls.  The  i^hftpM 
which  you  re(]uire  for  shii)-l)uilding  purposes,  excepting  the  angles,  are  quite  diflwr- 
4*nt  from  anv  we  have  vet  manufactured,  but  we  do  not  think  tliere  will  beany 
serious  dillicnlty  in  their  ju'odnction. 

We  are  now,  Ijowever,  giving  the  matter  our  cart^ful  consideration  ;  in  the  course  of 
a  lew  days  can  sjx'ak  more  clcMirly  uj)on  the  subject,  when,  we  will  again  conimuui(.'atf 
wirli  yon.  As  regards  the  steel  of  which  suj'h  shapes  will  be  made,  we  think  we  will 
liavf  no  ditlicnlty  whatever  in  producing,  uniformly,  a  metal  showing  the  phyHicil 
properties  uMiuired.  Onr  mill  is  not  now  equipped  for  rolling  plates,  havmg  been 
altered  to  a  bar-mill  for  the  purpose  of  rolling  the  shape  work  above  referred  t^.  W** 
wonld  alwjivs  be  in  a  position  to  furnish  hannnered  blooms  of  any  specified  quality 
of  steel  for  rolling  into  i>lates.  In  manufacturing  steel  in  the  open-hearth  furiiai'e. 
it  lias  ahvay-^  been  our  (^n<leavor  to  produce  certain  <letinite  grades,  with  the  greatest 
jiossible  rei;iilarit>  :  and  we  would  have  no  hesitation  in  undertaking  to  produce* 
ihorougbly  sat  i.sfa<*toiy  arti<lc  for  ship-bnildi'ng  purposes.  We  will  write  you  more 
d«'linitely  in  the  near  fiilnrc  abont  the  shapes  you  may  re^nire.  There  woubi,  ot 
<niirv;(..  1,,'  no  dillienlty  in  rolling  the  angles. 
\'i'V\   ie>pect  fnllv. 

h\  W.  DAVENPORT. 

K'.  \\'.   MM  1  Ki.i»i.  Sujyeriniendtnf. 

I'rt  s'ltlml  (tf  Xaiuil  .hfrisuri/  Honnl,  IVdHhintfton,  I).  C. 

I  riir  Mi(l\al<-  Sr«M'l  Company.] 

PlllLAUKLriilA,  April  :J,  l!*M. 

1m  \i:  >m;  :  <  hi  Icxduii;.;  iiumc  <;irei'iilly  into  the  nmtter  of  ndliiig  the  deck,  or  l>iill» 
tti-Miiiv.  enii.riiiiiiLi  wliieli  \  oil  infiuji'ed  in  your  favor  of  March  2lst.  we  find  that. 
nw  I!,;:  ;n  il'.'  liii'Mi  wjdtli  of  llan^*'  required  in  the  H.  *>,  and  10  inch  beams,  it  will  n*- 
fMiiii  ;i  \ri\  ^l(  ;it  |»riv.iii,-  \^^  biin;_c  tile  tlaiiLies  Up  perfe(*tly  f  mm  a  square  steel  l»illet 
i>i  I>Imi>!ii.  and  \n«-  lear  thai,  wiili  the  largest  mill  we  have  at  pres**ut  (whirh  is  a  *iS- 
ii'-i!  ;i;il!.  aiMnif  iln-  >aiiie  si/r  n>iial;y  t*iiiph»yed  in  rolling  rails),  we  will  not  be  al»l«' 
i(»  «in  liiis  wnrl..  A^.  h(»\s  «'\ei,  We  aie  auxioiis  to  tnrn  our  ])rodiiction  in  the  dire*-- 
;  «•';  .'f  -j'<M  i.ii  >;<M'I  -NliaiMs.  we  will  keep  tlie  subject  in  mind,  and  will  Im»  nmch^ 
•  l'!;u''!  il  y'\  'niihl  h-i  ii>  ha\e  a  drawiiii:  slii»\vin;i:  the  exact  sections  and  shapes  ot 
-!.i|  i>;iiv  w  lii.il  v.ili  jHi'l)al»!y  In-  ri-i|iin'ed  in  .sliip-bnilding.  We  could,  we  think. 
'!■!'.'■  ;"!!.■  •'•  inch  deck  l»eani->.  ;•.>-  \\c!l  a«*  1  lie  angles,  ^,  and  2  bars  mentit»ued. 
\\  '•  I «  Ilia  ill  \  Mills  re.sO(<-i  fnlh  . 

K.  W.  DAVKNPORT. 

Sup^ittti'ndfMl. 
'  -'Uiiiindi.ii   K*.  \V.  Siin  I  i.i»i.  r.  s.  \.. 

/'>  f^'nii  fif  .\tii(il  Aiiristtrij    ruunif.    ]\  itsh'nigtoUy   I).  ('. 
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[Shoenberger  Sl  Co.,  Juniata  Iron  and  Steel  Works.  | 

Pittsburgh,  March  29,  1883. 

Dear  Sir  :  Your  favor  of  2l8t  instaut  caiue  duly  to  baud  aud  it  gives  uh  pleasure 
» tell  you  that  we  are  prepared  to  roll  auy  size  steel  plate  you  uiay  require  up  to  100 
ncbes  in  width,  and  at  any  time  will  be  pleased  to  name  you  our  lowest  prices  and 
jjive  your  ordern  attention. 

We  do  not  manufacture  angles  or  bulb  beams,  which  we  understand  are  deck  beams, 
but  could  easily  furnish  them  to  you  by  having  them  rolled  here  by  other  parties, 
except  the  6  by  3|  angles;   for  these  we  could  furnish  6  by  4. 

We  could  also  have  the  T  bars  rolled  for  you,  but  instead  of  4^  by  3  we  c(»uld  fur- 
nish 4^  by  3^.  We  could  also  furnish  7,  b,  aud  9  inch  tleck  beams,  but  not  i^  aud  10 
inch,  and  the  widest  flange  for  both  8  and  9  inch  deck  beams  is  4  inch,  while  you 
specify  5  inch.  If,  however,  you  would  need  a  considerable  quantity  of  the  shapes, 
we  could  have  rolls  turned  specially  and  furnish  all  the  size  shapes  you  specif^'. 

Hoping  we  may  hear  from  you  when  you  are  in  the  market. 
Yours  trulv, 

SHOENBERGER  &  CO. 

P. S. — We  would  have  answered  you  more  promptly  but  were  delayed   in  tinding 
uDt  about  angles,  &c. 
Yours, 

S.  &  CO. 
R-  W.  Shufeu)t,  Esq., 

Commodore^  U.  S.  X,   Washington^  D.  ('. 

It  should  be  observed  that  these  replies  are  bj^  no  means  a  complete 

re  of  the  ability  of  our  manufacturers  to  perform  the  work,  and 

but  one  of  the  above  firms,  Messrs.  Park,  Bro.  &  Co.,  actually 

lied  material  in  any  considerable  quantity  under  subsequent  con- 

1      difficulty  of  producing:  the  required  quality  ot  material  does  not 

at  this  time  to  have  received  any  particular  attention,  the  chief 

ce  of  uncertainty  being  as  to  the  rolling-mill  capacity  for  some  of 

ts,  and  whetlier  or  not  the  orders  would  be  sufficiently  large  to 

ic  an  overhauling  of  machinery  and  the  manufacture  of  certain 

r  rolls  required. 

eduction  of  steel  plates  for  boiler  and  other  purposes  had  reached 

iic  proportions  to  prevent  Siuy  difficulty  attaching  to  the  mere 

mg  of  the  plates  required.     Several  plate  mills  of  110  inches  length 

ween  housings  were  in  constant  use,  and  one  120  inches  long  was 

available  if  necessary.     Few  of  the  shape  mills,  however,  had  any  expe- 

ce  in  working  steel,  except  as  rails,  and  the  sufficiency  of  strength 

he  rolls  and  connections  as  used  for  iron  was  a  matter  of  some  uncer- 

winty.     The  rolling  of  steel  beams  of  any  size  had  never  been  attempted 

wfar  as  we  know;  certainly  the  best  shapes  and  arrangement  of  passes 

was  a  matter  of  discussion  and  even  of  patent.     At  the  time  of  this 

writing  a  12inch  I  beam  is  the  largest  section  produced  in  steel,  and 

that  oul3'  in  one  mill,  and  from  shaped  blooms.* 

Still  there  can  be  no  doubt  of  the  willingness  of  many  of  the  shape 
manufactarers  to  untlertake  any  reasonably  large  order  at  a  price  only 
sofficient  to  cover  the  actual  cost  ot*  ])roduction,  in  order  to  gain  expe- 
rience aud  place  tlKMiisidves  in  a  position  to  meet  any  subsetpient  de- 
mands. In  many  places  the  fact  was  fully  realized  that  in  the  near 
fotare  there  would  be  a  rapidly  increasing  demand  for  structural  steel 
in  shapes  necessary  for  bridge,  roof,  and  ship  construction,  which  is 
en  DOW  the  case. 

In  the  niatter.of  quality,  the  Board,  even  at  this  time,  recognized  the 
Eict  that  trouble  and  serious  obstruction  might  be  caused  by  interpret 

*  Rolled  mt  the  works  i)t'  A.  &  P.  Roberts,  Pencoyd,  Pa.,  on  a  23-inch   mill,  from 
d  bloiniis  fiupplied  by  the  Pittsburgh  Steel  Casting  Company. 

5141  KAVY 25 
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ing  the  statute  as  requiring  a  ductility  of  25  per  cent,  in  8  inches  ;<>  a 
miiiinium.  Only  two  out  of  the  nine  steel  manufacturers  replying  to 
tbe  circular  letter  bad  rouclied  at  all  upon  tbe  quality-demanded,  and 
tbese  only  in  a  geiieral  way,  apparently  without  definite  knowledge  and 
confident  that  there  could  be  nothing  excessive  demanded.  As  no  ob- 
jection had  been  made  to  tbe  possible  exaction  of  these  requirements  as 
minima,  a  system  of  tests  was  devised  accordingly  and  submitted  to  the 
Department  with  an  accompanying  letter  containing  the  opinion  that 
these  requirements  were  perhaps  higher  than  necessary  to  secure  good 
material  and  suggesting  an  average  ductility  of  26  per  cent,,  no  siu^rle 
test  falling  below  23  per  cent. 
The  system  of  tests  as  at  that  time  proposed  is  as  follows :  . 

Tests  of  Strel  for  Cruisers. 

InsirucHouH  to  inspectors, 

Tbe  foHowing  rules  are  prescribed  in  order  to  insure  tbe  fulftUnieut  of  the  clause  of 
tbe  act  of  Congress  of  August  5,  188*2.  "Sncb  vessels  •  *  *  to  be  constructed  of 
steel,  of  domestic  manufacture,  baving,  as  near  as  may  be,  a  tensile  strength  of  not 
less  than  G0,000  pounds  to  the  square  inch,  and  a  ductility  in  8  inches  of  not  \em 
than  25  per  centum'': 

I.  All  8bip-]>lates,  beams,  angles,  rivets,  bolts,  boiler-plates,  and  stays,  to  be  in- 
spected and  tested  at  the  place  of  manufacture  by  a  naval  inBi)ector  of  material,  and 
to  be  passed  by  him,  subject  to  restrictions  hereinafter  mentioned,  before  acceptance 
by  the  ship-builders,  whether  Government  or  private,  for  incorporation  into  said  ves- 
sels. 

II.  Every  plate,  beam,  and  angle,  supplied  for  these  vessels,  to  be  clearly  and  indel- 
ibly Btam]M*d  in  two  ])laceH,  and  with  two  separat-e  brands:  (Ist)  With  that  of  the 
maker,  which  shall  distiiiguish  the  name  of  the  manufactory  or  company.  (2d)  With 
the  regulation  brand  of  the  naval  inspector  of  material.  The  latternot  to  be  stamped 
upon  any  of  tlic  above-mentioned  material  until  it  shall  have  parsed  the  required 
inKp(>ction  an<l  tests,  have  been  accepted  by  tbe  inspector,  and  have  been  stauii>ed 
with  the  niakor'N  brand. 

In  case  of  Huialt  articles  passed  in  bulk,  the  above-mentioned  brands  shall  be  ap- 
plied to  the  boxing  or  packing  material  of  the  objects. 

No  steel  material  to  be  received  at  the  building  yards  for  incorporation  into  tbe 
vessels  exce]>t,  it  bear,  eitluT  upon  its  surface  or  that  of  its.  packing,  both  of  th««*' 
brands  as  evidence  thut  it  ban  passed  the  necessary  Government  inspection. 

SUIP-PLATES. 

III.  In  every  lot  of  20  plates  test  pieces  to  be  cut  from  two  plates  taken  at  random; 
two  teHt  pieces  being  out  Irom  each  plate,  one  in  the  direction  of  the  rolling,  andouP 
at  rigbt  angles  to  it,  shaped  according  U)  the  annexed  sketch.  These  test  pieces  hhall 
in  no  case  be  annealed. 

Tbe  test  pieces  to  be  submitted  t<)  a  direct  tensile  stress  until  they  break,  and  in  a 
machine  of  approved  character. 

Tbe  initial  stress  to  be  as  near  the  elastic  limit  as  possible;  which  limit  is  to  l>e  care- 
fully determined  by  the  inspoctor  in  a  s]»eeial  series  of  tests.  The  first  load  to  be  kept 
in  continuous  action  for  live  minutes.  Addititmal  loads  to  be  then  added  at  intervals 
of  time  as  nearly  as  possible  (Mpial,  and  separated  by  half  a  minute;  the  loads  to  pro- 
duce a  strain  ot  .'),0(0  ]M)uiidM  jter  square  inch  of  original  seotion  of  the  test  piece  until 
the  stress  is  about  50,000  jiounds  per  square  inch  ot  original  section,  when  the  addi- 
tional loads  should  be  in  increments  not  exceeding  1,000  pounds. 

An  observation  to  be  made  of  the  ex)rresponding  elongation  measured  upon  the  orig- 
inal length  of  8  inches. 

Tbe  tlnal  cloiigat  ion  to  be  that  obtained  at  ruftturc.  The  loads  applied  shall  never 
be  calculated  fiom  the  indications  of  tbe  pressure  gauge  if  a  hydraulic  press  be  used. 

In  order  to  be  accepted,  a  test  must  show  an  ultimate  tensile  strength  of  at  least 
60,000  ])ouim1s  ))cr  sr^uare  inch,  and  a  tinal  ehmgation  in  8  inches  of  not  less  than  25 
per  cent.  IMntcs  \>hich  show  a  strength  greater  than  ($0,000  pouqids  per  square  inch 
will  be  acce])tcd,  ])rovid(  d  the  ductility  remains  at  least  25  per  cent. 

If  the  average  of  these  four  test  i)iec,es  fjill  below  eitherof  the  required  limits  these 
plates  shall  be  rejected  and  amther  plate  from  the  lot  shall  be  tested;  if  it  fails  tbe 
Jot  shall  be  rejected,  and  if  it  is  suc<^essful  a  third  test  shall  decide. 
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QUBNcaiNa  T 


«  shall  be  out  trom  meh  plaff,  aiijtie,  or  henm,  sad  Bfter  luHttine  to  ft 
red,  pliiDged  jd  water  at  a  tempt^raturit  ul'  Si"  FahreuIieiL     Tliua  pn-pnred  it 

ill.  -o  bend  the  pieces  under  a  jin-ss  ur  liaiiimur  su  tliiil  tlii^y  sbiUI  be 

wo  parts  beliij;  in  complete  cotitat-t  with  eaoh  ollisr,  without  pro- 

ir  shearni  sides  n 


iflat^tt 


I  every  lot  of  20  anglBs  or  beams.  &,c.,  test  pietes  tn  be  out  from  ihu  webs  of 
ten  si  raudooi,  oue  from  each.    These  [)i('L'e8  to  be  fashiotieil  in  the  skinc  way, 

be  subjected  to  the  same  tests,  bolU  t.-usile  and  queiiubiuE,  ftlld  to  fulltll  tne 
H^iiirements  for  Hcceptnnce  as  already  ;iresFribed  for  sbip'pilltKS. 
3  bara  are  to  be  subjected  to  the  followiiig  additional  tests :  A  piece  cut  from 
r  in  twenty  to  be  opened  out  Hat  whili'  cold  under  the  bamiiirr;  a  piece  out 
lOlher  bar  iu  the  same  lot  shall  be  cIosimI  until  tlie  two  sides  toueh  while  nnld ; 

from  a  third  bar  of  llie  lot  to  be  bent  folii  into  a  riuB  so  that  one  of  the  sides 
an^le  bar  sball  he  kept  fiat  anil  the  •■\h'r  side  formint;  a  cylinder,  of  which 
Ernal  diameter  shall  be  equal  to  3}  tinii;s  the  breadth  of  the  aide  which  rem>vlas 
'he  angle  bars  submitted  to  these  tests  must  show  ueither  aracka,  clil'ts,  nor 

e  T  bars  to  be  submitted  to  the  following  teste :  A  pieue  to  !>«■  ent  li'oni  the  end 
r  taken  at  random  from  each  lot  of  20,  uud  to  be  bent  uohl  iiitu  a  hftlf  ring,  bo 
e  web  remaining  in  its  own  plane,  the  troas  flaneeB  slialt  fonii  u  half  njlindor, 
h  the  internal  diatueter  ahall  equal  four  times  the  height  of  tho  web  of  the  T 

le  end  of  another  bar  of  the  same  lot  the  web  to  he  split  down  itH  middltt  fbr  a 
erjual  three  times  its  total  depth,  and  a  hole  drill»l  at  the  end  of  the  silt  to 
t  It  spreading;  the  piece  thus  split  to  beo|M.-ned  out  in  its  uwu  plane,  so  as  to 
ID  an^le  of  45°  with  the  rest,  care  to  he  taken  that  the  part  opouwl  shall  be 
raight,  eicept  that  it  must  he  joined  to  the  rest  of  the  bar  hy  ■  band  of  small 

\r.iTH  iire  to  bii  siibjcttcil  ti)  the  BUIile  t*'st«  as  those  prosoribed  for  T  bars,  e*- 

at  in  liriidhiE  "i"'  "r  more  lioiits  may  be  used. 

ars  sul.mitted  to  tbi'sci  tcstn  must  show  n<-itbi-r  tracks,  eliCta,  unr  flaws. 


Jar  bar  from  cvory  lot  «i'  tw.-iity  of  tlw  bars  frnm  which  rivets  are  made  ehnll 
ei^i  til  thr  Hiunc  tvii.tili'  ti'Nt  a.s  tliat  itriiiired  fur  the  plate  testa.  All  bam  not 
ig  lb<'  rei|uiremcntMof  Itu^ilcHtrenglh  and  eloiigatton  required  for  plates  Ul  be 

I  every  lot  of  TiOO  pounds  four  rivets  are  to  be  taken  at  random  and  submitted 
'allowing  tests,  oue  rivrt  to  Ih-  tisml  foi  ouch  test:  lat.  A  rivet  to  be  Battened 
il  under  the  hammer  to  a  thickness  of  one-half  its  diameter  without  showing 
or  flaws,  -id.  A  rivet  to  lie  fl>itlent!(l  Ant  hot  under  thi' hamiucr  to  a  thickness 
rd  its  diameter  without  showing;  craeka  or  flaws.  3d.  A  rivet  tn  ba  bent  oold 
b  form  uf  u  hook  with  |>aralh-l  sulcs  without  showing  cracka  or  flaws.  4tb.  A 
I  be  tested  bv  shearing  by  riveting  it  up  to  two  pieces  of  steel  wbioh  are  to  be 
led  to  a  teuHilc  strain,  the  rivet  not  to  sbenr  under  a  stress  of  less  than  60,000 
per  sfgnare  inch. 

HOILKIl   PLATBa. 

Each  boiler  plate  most  be  aiibjerted  to  the  same  tests  and  in  the  manniir  pie- 
fur  ship-platea,  Thi'  ductility  in  li  iuohes  must  not  be  less  Ihaii  l!o  per  oeut., 
lUltitmite  tninili'  Hiri>iii(i1i  iiiiixt  not  be  l«Hs  than  &7,OU0  pounds  and  not  nuint 
,000  pounds,  and  1h<'  avrni^e  at  leaat  &',UO0  poumls. 

IGCeptanci-  of  nuiliriiil  unilcr  these  teats  will  not  relieve  the  ooutraolor  from 
Maity  i>f  niakiii;^  ^ocxl  iiiiy  material  which  fails  in  wurkiug  or  may  be  ri^ectml 

ti'tore  finally  aiIo|iliiij;  tliis  sjatem  of  teats,  it  waa  deemed  cxpe- 
oplacti  it  buforii  viirioiis  nbip-builders  aud  Bteol  maaafacturura 
ited  for  criticistu  aixl  suj^gealioti,  e.s]>ecinny  as  the  probability  of 
■seU  beiiig  built  by  contract  waa  very  stroiig,  iu  wliiub  eveut  tOO 
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much  time  could  not  be  allowed  intended  bidders  to  arrive  at  a  definite 
and  satisfactory  understanding  as  to  their  supply  of  material. 

Accordingly  copies  of  the  preliminary  scheme  of  tests  were  sent  out 

with  accomx)anying  letter : 

Naval  Advisory  Board, 
JVashingion,  April  'SO,  im. 

Messrs.  — : 

The  tollowin*;  tests  inclosed  herewith  have  heeu  prepared  in  order  to  insure  the 
fultiiluient  of  tl.e  provisions  of  the  act  of  Congress  of  August  5,  1882,  relating  to 
the  construction  of  steel  cruisers. 

The  Board  will  bo  glad  to  receive  any  suggestions  from  yon  before  the  final  .idoj)- 
tion  of  these  rules. 

Very  respectfully, 

R.  W.  SHUFELrT, 
Commodore,   U.  S.  Xaryy  Prest.  Naval  Advisory  Board. 

Heplies  came  in  slowly,  as  follows : 

[The  Harlan  and  HoUingsworth  Company.] 

WiLMiNGiX)N,  Del.,  May  1,  1883. 

Sir:  We  beg  to  acknowledge  the  receipt  of  your  communication  of  the  30th  ul- 
timo, with  inclosure  of  "  Instructions  to  Inspectors"  regarding  tests  of  steel  for  cruis- 
ers. 

The  matter  shall  have  our  careful  attention. 
We  are,  verv  respect  fully,  yours,  &c., 

J.  T.  GAU8E. 
Fioe-PreHdent. 
Commodore  R.  W.  Shufkldt,  U.  S.  N., 

President  Naval  Advisory  Board,  Washington ^  D.  C, 

[The  Pusey  &  Jones  Company.] 

WiLMnroTON,  Del.,  May  2,  1883. 
Dear  Sir:  We  have  your  favor  of  30th  ultimo,  with  inclosare  of  memorandum  of 
tests  which  it  is  proposed  to  apply  to  the  materials  to  be  used  in  the  constructiou  of 
the  new  steel  cr nisei's. 

In  a  very  few  days  we  shall  have  the  pleasure  of  submitting  our  views  regarding 
them. 

Very  respectfully, 

PUSVT  &.  JONKS  Co., 

By  W.  G.  GIBBONS,  Preat. 

Commodore  R.  W.  Siiufeldt,  U.  S.  N., 

President  Xaval  Advisory  Board,  Washington,  />.  C. 

[Black  Diamond  Steel  Works.    Park,  Brother  &  Co.] 

PrrrsBUBOH,  May  5, 1883. 
Dear  Sir:  Your  printed  circular,  inclosed  under  date  of  April  30,  marked  **  Teats 
of  Steel  for  Cruisers,"  came  duly  to  hand  and  contents  noted. 

Thanking  you  for  this  copy  of  *•  Instructions  to  Inspeotors,''  we  beg  to  advise  you 
we  have  no  sng<restion  to  submit,  and  subscribe  ourselves, 
Verv  truly, 

PARK,  BROTHER  &  CO. 

Commodore  K.  W.  Shufkldt,  U.  S.  N., 

Preaidcnt  Xaval  Advisory  Board,  Washington,  D.  C. 

[The  Pu«ey  and  Jones  Company.) 

WiLMiNOTON,  Del.,  May^j  lbd3. 

Dear  Sih:  We  confirm  our  advices  of  'id  inst.;  and  now  further  referring  to  your 
circular  h'tter  n*lative  to  the  tests  which  it  is  ^iroposed  to  applj  to  the  steel  to  be 
used  in  the  (ronstruction  of  the  vt'ssrls  called  for  underact  or  Congress  of  August  5, 
lrt8*2,  we  have  to  sjiy  that  in  our  opinion  a  measure  of  ductility  of  i^  percent,  in  8 
inches  is  incomputible  with  a  tensile  strength  of  60,000  pounds  to  the  square  inch. 

The  very  best  grades  of  *'  lire-box  steel  "  will,  under  favorable  oircnmstances,  show 
a  measure  of  ductility  as  above;  but  it  is  not  often  found  havingso  high  a  degree  of 
tensile  strength  as  00,000  pounds  when  associated  with  so  great  a  daotiiity. 
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(^e  are  further  of  opiDion  that  in  view  of  the  difiicnlties  attending  the  tests  as  de- 
ibed  in  the  afore-mentioned  circular  letter — that  is  to  say,  in  produciug  steel  of  a 
de  that  will  stand  the  tests  successfully — very  few  of  the  steel  manufacturers  of 
country  would  wish  to  undertake  the  task  of  furnishing  the  plates  and  bars  re- 
ed, even  with  the  inducement  of  a  price  much  above  the  ruling  rate  for  ship 

is  unfortunate  that  Congress  has  so  fenced  in  the  testing   of  the  materials  as  to 
e  the  procuring  of  them  almost  impossible,  because  eteel  can  be  had,  possessing  a 
ineaonre  of  ductility,  that  would  endure  all  the  strains  that  are  likely  to  be  ap- 
i  to  the  ships  in  question.     If  we  can  serve  you  further  please  command  us. 
Yours  truly. 

The  Pusky  &  Jones  Co., 
By  W.  G.  GIBBONS, 

PreaidenL 
mmodore  R.  W.  Shufeldt,  U.  S.  N., 

President  Naval  Advisory  Board,  Washington,  D,  C. 

[The  Mid  vale  Steel  Company.] 

Philadelphia,  May  26,  1883. 

KAE  Sie:  The  Board's  circular  letter  of  April  30,  regarding  the  proposed  tests  or 
1  for  cruisers,  came  duly  to  hand.  We  have  considered  the  matter  with  care,  and 
k  that  the  t^sts  prescribed  should  certainly  insure  a  first-rate  quality  of  Aeel  for 
purpose  in  question.  * 

be  only  criticism  we  have  to  make  is  in  the  test  prescribed  for  boiler  plate,  whioh^ 
iu  compared  with  the  ship-plates  in  the  matter  of  extensibility,  appears  to  ns  t^ 
too  low  ;  and  we  think  boiler-plates  showing  a  tensile  strength  of  from  57,000  to 
)00  pounds  per  square  inch  should  show  a  greater  extension  than  25  per  cent. 
Respectfnllv,  yours, 

R.  W.  DAVENPORT, 

Superintendent. 
'ommodore  R.  W.  Shufeldt,  U.  S.  N., 

President  Naval  Advisory  Board,  Washington,  D.  C. 

I  Army  and  Navy  Sappliee.     Aastin  P.  Brown,  agent.] 

Washington,  D.  C,  June  6, 1883. 

tU:  We  have  the  honor  to  say,  in  answer  to  your  letter  of  April  30,  ultimo,  re- 
tiine  steel  for  new  cruisers,  that  we  have  no  suggestions  to  make  regarding  tha 
Dted  instructions  to  inspectors  inclosed  therein,  a«,  in  our  opinion,  they  are  as  per- 
t  as  is  possible  to  make  them. 

'ermit  us  to  say  ip  this  connection  that  we  are  prepared  to  furnish  ship  and  boiler 
l«,  to  stand  the  required  tests,  at  the  rate  of  from  50  to  75  tons  per  day. 
car  letter  was  laid  aside  as  not  requiring  an  answer,  and  our  only  reason  now  for 
lying  is  that  we  are  informed  that  you  nave  not  received  all  the  information  yoa 
ire  rej^ardtng  the  ability  of  manufacturers  to  furnish  the  steel  up  to  the  full  stand- 
required  by  law,  as  regards  tensile  strength  and  elongation. 
Very  respectfully,  your  obedient  servants, 

Otis  Iron  and  Steel  Co., 
By  AUSTIN  ¥.  BROWN,  Agent. 
dmiml  R.  W.  Shufeldt,  U.  S.  N., 

President  Naval  Advisory  Board,  Navy  Department,  Washington,  D.  C. 

[The  Harlan  and  Hollingsworth  Corapany.] 

Wilmington,  Dkl.,  June  7,  1883. 

CAR  Sir:  We  have  corresponded  with  all  the  manufacturers  of  steel  in  the  United 
M  regarding  the  tests  nM|uired  by  tho  Naval  Advisory  Board  for  the  ste^l  to  be 

in  the  new  cruisers,  and  we  are  clear  in  the  conviction  that  the  rule  for  60,000 
ids  tensile  strength  and  an  elongation  of  25  per  cent,  in  8  inches  cannot  be  ad- 
dto. 

lere  are  very  few  makers  of  steel  that  admit  that  they  can  make  steel  to  stand 
ft  teBt«. 
m  few  who  do  admit  it  say  that  such  steel  will  cost  a  ^reat  deal  more  money  than 

tests  were  less  severe. 
r^,  we  fear  that  the  difficulty  will  be  that  those  parties  who  may  obtain  contracts 
laildlng  these  cruisers  will  have  to  pay  an  exorbitant  price  for  the  steel  because 
le  tererity  of  the  tests  in  question. 
B  wcmld  suggest,  to  meet  the  difficulty,  that  the  tensile  strength  be  put  at  from 
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5r>y000  to  62,000  pounds  per  square  inch|  and  that  the  elongatiou  shoald  be  from  2Uto 
S5  per  cent,  in  8  inches. 

With  this  modificatiou  we  believe  the  builders  of  the  cruisers  will  be  able  to  get 
steel  at  satisfactory  prices,  and  from  a  sufficient  number  of  makers  to  meet  their 
requirements,  and  avoid  any  unnecessary  delay  in  obtaining  their  materials. 

Unless  the  tests  were  modified  in  the  manner  suggested,  we  shoald  feel  considerably 
embarrassed  in  making  our  bids. 
Yours,  &c., 

J.  TAYLOR  GAUSE, 

Prenident. 
Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy^  Waahingtonj  D.  C.  • 

P.  S. — The  following  is  copy  of  letter  received,  and  which  is  a  fair  sample  of  the 
replies  from  the  different  makers : 

**  While  we  are  prepared  to  make  steel  suitable  for  the  purpose  mentioned,  yet  we 
are  not  prepared  to  make  st«el  that  will  show  a  uniform  test  of  60,000  pounds  teDsile 
strength,  and  a  ductility  of  25  per  cent,  in  8  inches. 

"We  can  make  steel  with  the  ductility  required,  but  it  will  not  pull  60,000.  Pr»c- 
tically,  steel  re(]uired  to  have  a  ductility  of  20  per  cent,  in  8  inches  should  range 
from  55,000  to  65,000,  and  25  per  cent,  from  48,000  to  58,000. 

'^Tbe  Pennsylvania  Railroad  Company^s  test  for  boiler  plate  is  about  as  good  and 
practical  as  any  we  know  of,  and  if,  with  their  long  ezpenence,  it  is  found  all  right 
for  boiler  plate,  it  ought  to  answer  for  ship  plate. 

"SINGER,  NIMICK  &  CO.,  LTD." 

[Shoenberger  &  Co.] 

Pittsburg,  June  9,  18vS3. 

Dear  Sir:  Will  you  have  the  kindness  to  lot  us  know  regarding  the  matter  of  Hteel 
plates  for  steel  cruisers?    When  will  the  matter  be  decided,  and  when  are  the  con- 
tracts to  be  let  for  the  plates  T    Your  reply  will  greatly  oblige, 
Yours  trill v, 

8H0ENBERGER  &  CO. 
Commodore  R.  W.  Shufkij)T,  U.  S.  N., 

JVashingtotiy  D,  C, 

[Park,  Brother  &  Co.! 

Pittsburgh,  Pa.,  June  14,  1883. 

Dkar  Sir:  We  do  not  think  we  were  definite  enough  in  our  letters  to  you  regard- 
ing quality  of  steel,  and  now  write  to  say  that  we  are  prepared  to  furnish  steel  to 
stand  the  required  test ;  that  is,  60,000  pounds  tensile  strength  with  an  elongation 
of  25  ]>er  cent,  in  an  8-inch  section. 

We  have  heard  recently  that  your  Board  had  under  consideration  the  propriety  o( 
reducing  the  retiuirenients  and  making  the  elongation  20  per  cent,  instead  of  25  poi 
cent.,  but  we  can  assure  you  of  our  ability  to  give  you  steel  which  will  stand  th« 
maximum  test. 

Very  respectfuUv, 

PARK,  BROTHER  &  CO. 
R.  W.  SiiUFKLivr,  Ejsq., 

Commodore  U.  IS.  Navy^ 

PrvaUitnt  Naval  Advhory  Boards  Washingtonf  D,  C, 

It  is  seen  from  these  replies  that  while  most  of  the  steel  manufactur 
ers  showed  williii|;ness  to  supply  the  material  demanded,  the  ship 
buil(l(»rs  expressed  strong  doubts  as  to  the  necessary  certainty  in  mat 
ufacture  and  fears  of  excessive  cost. 

In  order  to  arrive  at  a  perfectly  definite  and  satisfactory  conclasio 
on  this  subject,  it  became  necessary  to  undertake  a  complete  invest 
gation.  If  it  should  be  found  that  the  particular  provision  of  the  la 
as  regards  tensile  strength  and  ductility,  could  not  be  held  to  as  low 
limits  (the  view  which  had  hitherto  been  taken  of  it)  without  seric 
difficulty,  cost,  and  plobable  delay,  then,  under  the  authority  of  tf 
phrase  ^^as  near  as  may  be,"  such  modifications  conld  be  mwAe  as  " 
remove  the  practical  difliculties  while  obeying  the  spirit  of  the  law's  r 
quirements.    Accordingly  the  following  letter  was  addressed  to  the  D" 
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Ttment,  recommendiDg  a  reduction  of  the  ductility  requirement  to  20 
4*r  cent.,  for  the  reasons  given: 

Naval  Advisory  Board,  Navy  Department, 

fVaahington  City^  June  11,  1883. 

Sir:  Referring  to  oar  letter  to  the  Department  of  *26th  April, suggesting  tests  for 
tee],  it  was  stated  therein  *Hhe  Board  considers  that  the  dnctilit}'  required  by  law 
t  perhaps  higher  than  is  necessary  to  insure  good  material,  and  will  consider  whether 
r  not  tests  will  be  accepted  as  satisfactory  which  show  an  average  ductility  of  25 
er  cent.,  provided  no  actual  test  falls  below  23  per  cent." 

In  the  formulation  of  these  tests  the  Board  considered  the  law  as  prescribing  cer- 
lin  fixed  lower  limits  of  stren^h  and  ductility  for  the  hulls  of  the  vessels,  and  acted 
ccordibgly,  though  quite  aware,  as  indicated  in  the  above  paragraph,  that  the  test 
H|nired  was  more  severe  than  is  demanded  by  foreign  navies  and  registration 
Moieties. 

The  Board  now  learns  that  though  the  class  of  material  has  not  been  commonly 
rodnced  in  this  country,  still,  as  shown  by  the  letters  of  steel  companies,  inclosed, 
:  can  be  manufactured. 

The  Board  is,  however,  of  the  opinion  that  a  first-class  material  would  be  obtained 
v  reducing  the  ductility  to  20  per  cent.,  that  a  possible  delay  in  construction  will  be 

8  avoided,  and  a  considerable  reduction  in  the  total  cost  of  the  vessels  obtained. 
d  the  Department  authorizes  this  reduction,  the  Board  recommends  that  the  tests 
M  thus  amended,  includiug  a  minor  change  in  the  quenching  test,  which  follows  ueces- 
t&rily  upon  a  reduction  in  ductility,  be  inserted  in  the  contracts. 
Very  re^pectfuUv, 

R.  W.  SHUFELDT, 
Rear- Admiral,  V.  i>.  A'.,  President  Naval  Admnory  Board. 
Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy. 

In  reply,  the  honorable  Secretary  of  the  Navy  expressed  a  wish  to 
see  the  tests  so  arranged  that  the  builders  would  not  be  at  the  mercy 
of  a  few  steel-makers,  as  they  feared,  but  considered  a  reduction  of  the 
dattility  requirement  to  20  per  cent,  as  too  great  a  variation  from  the 
statute,  and  suggested  00,000  pounds  and  23  per  cent,  as  the  limits  for 
the  average  of  four  test-pieces,  with  a  recommendation  that  a  lower  limit 
of  tensile  strength  and  ductility  be  determined,  below  which  no  single 
test  should  fall,  and  suggesting  58,000  pounds  and  21  per  cent,  for 
these  limits. 

Mr.  Charles  Cramp,  one  of  the  most  prominent  ship-builders,  happen- 
ing to  attend  soon  after,  stated  his  satisfiiction  with  the  requirements 
80  changed  and  that  a  reduction  in  price  would  result.  Under  the 
Int  requirements  he  could  obtain  no  quotations  from  makers,  while 
in  demanding  under  the  Admiralty  requirements  he  obtained  ready 
replies. 

The  subject  was  again  fully  investigated,  and,  in  order  to  appreciate 
the  considerations  governing  the  modifications  subsequently  made  in 
the  requirements  as  to  tensile  strength  and  ductility  of  ship  material, 
it  becomes  necessary  to  follow  out  the  comparison  made  with  those  in 
^ueral  use  in  Great  Britain  and  France,*  as  given  in  extenso  in  the 
H)peudix.  It  will  suflice  to  state  them  here  in  general  terms  with 
^fereuce  to  the  opi)osite  gra[)hic  table. 

BEQUIREMENTS   FOR   MATERIAL   IN   GREAT   BRITAIN. 

British  Admiralty  requirements. — A  tensile  strength  of  2G-»H0  tons  per 
iqiiare  inch,  with  a  ductility  of  20  per  cent,  in  8  inches. 
UojfWs  Insurance  Reghtry. — A  tensile   strength  of  27-31   tons  per 
I  inch,  with  a  ductility  of  20  per  cent,  in  8  inches.t 

*'      io       tol  French  re(|iiirenient8  Jire  not  ^ivon  in  the  Appendix,  but  only  those 

«,     T     y  may  he  Bufficiently  undcrMtood  from  the  graphic  table. 
'»^  B        .*/  witliin  the  lawt  few  years  hji8  nanctioned  a  reduction  of  ductility 

**  ^«..    _*  8  incheH,  which  is  now  incorporated  in  the  *•  Rules.*'     (See  Appeu- 
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lAverpool  Underwritertt'  Regiatrii, — A  tensile  strength  of  28-32  tons 
per  square  inch,  with  no  requirement  as  to  ductih'ty  except  that  iudi- 
reetly  inii)(>sed  by  the  ordinary  teni[)er  and  bending  test. 

These  requirements  are  all  extremely  simple,  and  are  supplemented 
by  cold  bending  tests  after  heating  the  specimens  to  a  red  heat  and 
suddenly  cooling  them  in  water,  with  such  other  special  tests  as  may 
be  desired  by  the  inspector.  The  admiralty  requirements  had  beeuin 
force  since  1^75,  though  the  higher  limit  of  tensile  strength  was  not 
now  rigidly  adhered  to.     Lloyd's  requirements  w^ere  issued  in  1877. 

REgl^IREMENTS  OF  THE  FRENCH  NAVY. 

Although  issued  in  May,  1876,  these  requirements  show  a  thorough 
and  masterly  knowledge  both  of  the  properties  of  the  material  and  of 
the  suitable  variation  of, quality  for  diflereni  parts  of  the  structure. 
Nor  does  their  api)arent  lack  of  simplicity  involve  any  proportionate 
increased  cost.  Thus,  if  we  should  start  with  a  sufficiently  thick  ingot 
and  roll  it  down,  at  one  heat,  to  plates  of  anccessively  diminishing 
thickness,  removing  test-pieces,  at  each  thickness  within  the  range 
contained  within  the  requirenient  for  ship-plate,  they  would  show  suc- 
cessively increasing  tensile  strength  an<l  diuiinishing  ductility,  follow- 
ing very  much  the  same  law  as  the  minimum  requirements ;  for  the 
plate  of  each  successive  thickness  has  more  work  on  it,  is  finished  at  a 
lower  heat,  and  cools  more  ra])idly  than  its  predecessor.* 

If  our  ingot  be  not  sufficiently  thick,  the  greatest  thickness  will  not 
have  the  greatest  ductility,  on  account  of  insufficient  work  to  remove 
the  etfects  of  honeyctmibingor  blow-holes.  A  corre8i)ondiug  humoring 
of  the  difficulties  of  manutiicture  is  seen  in  the  requirements  for  the 
heaviest  boiler  plate,  for  which  both  less  tensile  strength  and  less  duc- 
tility are  recpiired  than  in  the  next  less  range  of  thickness.  For  strii>s 
and  straps  higher  tensile  strength  and  ductility  are  required  than  tor 
the  plates  which  they  are  to  connect,  which  is  plainly  in  accordance 
with  increased  strength  of  the  whole  structure.  For  beams  the  tensile 
strength  is  higher  and  ductility  lower  than  for  plates,  indicating  the 
proper  use  of  a  somewhat  harder  and  ultimately  Btiffer  material.  Lastly, 
for  angles,  which  always  have  a  large  amount  of  work  of  reduction  from 
the  ingot  and  yet  cool  in  nnusses,  and  are  thereby  more  or  less  annt^aled. 
a  higher  tensile  strength  and  ductility  is  required  than  for  platen — qual- 
ities which  would  naturally  be  obtained  in  the  ordinary  processes  of 
manufacture,  starting  from  the  same  mateiial  in  the  ingot,  and  which 
are  also  desirable  for  the  purposes  of  corner  connection  and  stiffening 
served  by  theseshapes.  Under  these  requirement*,  then,  the  difficulties 
of  manufacture  and  the  efficiency  of  the  material  in  the  structure  are, 
in  the  main,  reconciled  and  tit  into  one  another  without  friction.  It  is 
seen,  therefore,  that  these  re<)uirements  admit  of  complete  analysis  and 
show  an  excellent  balance  in  the  quality  of  material  for  each  pur|M)6e 
served.  It  should  also  be  remembered  that  the  Siemens-Martin  proc- 
ess, by  which  the  mild  steel  iirst  used  in  the  French  navy  was  exclc» 
sively  i»roduced,  had  received  its  earliest  development  in  France,  wiiil 
an  exp(»rience  of  three  years  had  been  obtained  in  the  dock-yards  b* 

*  nut  tlii'MMiiialitirs  also  prninotiM'tViciciicy  of  the  Htriictun*,  inusiiinchastht^  thick 
plates,  l>i'iu«;  ;>('iii'rally  in  tin*  Akin  )»hitin>;  ^iiot  the  bottom  plating,  for  the  FnMic 
at  that  time,  from  ooiiHideratioiiM  tif  coirusion,  iihteil  iron  for  the  wetted  skiti)  or  it^ 
uotcheil  stringer-plates,  aiitl  from  their  very  thiekneHs  sufferiDg  more  in  the  working*. 
evidently  n<iiure  to  he  softer  thandeek  plating,  which  U  not  exposed  inc<»IIi8ioii  likes! 
skin  plating,  or  than  lif^ht  hraeket  or  hiilkhead  plating,  whose  chief  reqaireuient 
stittuesjii. 
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fore  tiie  adoption  of  these  requirements.  Whence  it  would  appear  that 
fhey  could  not  be  too  severe  tor  good  material,  and  might  be  taken  as  a 
reasonable  minimum,  althbugh  somewhat  above  the  English  speciftca- 

tiOIlS.* 

MODIFICATIONS  OF   THE   TESTS  AS  FIRST  DRAWN  UP. 

The  highest  English  specificatiou  with  a  ductility  limit  imposed  was 

Lloyd's — a  tensile  strength  of  60,480  pounds  to  the  square  inch,  with  a 

ductility  of  20  per  cent,  ii}  8  inches.    The  most  severe  of  the  French 

requirements  for  shipphite  was  45  kilograms  per  square^  millimeter^ 

(B,d90  pounds  to  the  square  inch — with  a  ductility  of  20  per  cent,  in 

800  millimeters.t 

The  material  supplied  to  both  must  be  more  or  less  uniformly  above 

irements,  and  was  produced  without  difficulty  by  European  mana- 

rers.    There  could  be  nothing  excessively  severe  in  a  requirement, 

1  on  that  of  the  French  navy,  of  a  minimum  tensile  strength  of 

pounds  to  the  square  inch,  with  a  corresponding  increase  of  dnctil- 

m  irom  20  to  23  per  cent.,  while  the  average  results  of  material  made 

;h  specitications  would  reach,  and  probably  exceed,  the  reqaire- 

118  of  the  law  in  the  quality  of  ductility. 

D      es,  it  had  always  been  the  proud  boast  of  American  manafact- 

»  mat  their  iron  was  far  superior  to  that  in  general  use  in  Europe, 

it  was  confidently  stated  that  American  steel  deserved  the  same 

npatation. 

With  a  change  in  the  quenching  test  corresponding  to  the  diminished 
dactility  demanded,  the  final  programme  of  tests  was  drawn  up  and 
approved  June  18,  1883,  as  follows: 

Tests  of  Stkkl  for  Cruiseks. 

hmtructiona  to  Inapectars, 

Navy  Departmbnt, 
Xaval  AdrUory  Boards  June  18,  1883. 

The  folIowiii|i;  rulcH  arc  prcHcrihed  in  order  to  iiiHure  the  faitillment  of  the  clanse 
of  the  act  of  Couki'«^»m  of  Aiij^iist  T),  HH*2 — '*Such  vessels  *  •  •  to  be  coustracted 
of  steel,  of  domeHtic  manufacture,  having,  an  near  as  may  be,  a  tensile  streugtb  of  not 
less  than  sixty  thousand  pounds  to  the  square  inch,  and  a  ductility  in  eight  inches  of 
not  lesrt  than  twenty-live  per  centum": 

I.  All  ship-pIateH,  beams.  anglcH,  rivets,  bolts,  boiler-plates,  and  stays  to  be  in- 
•pertefl  and  tcHtf'd  at  the  place  (»f  manufacture  by  a  naval  inspector  of  material, 
and  to  l>e  passed  by  him,  subject  to  restrictions  hereinafter  mentioned,  before  accept- 
ance by  the  shi]>-iMiildcrs,  whether  Government  or  private,  for  incorporation  into 
•aid  vessels. 

II.  Kvery  plate,  beam,  and  an;j:Ie  supplied  for  these  vessels  to  be  clearly  and  in- 
delibly stamped  in  two  places,  and  with  two  s«*parate  brands:  (1)  With  that  of  the 
maker,  which  shall  distin^xuish  the  name  of  the  manufactory  or  company;  (2)  with 
tberej^ulation  brand  of  tlie  naval  inspector  of  material.  The  latter  not  to  be  stamped 
opon  any  of  the  above-nicntinntMl  material  until  it  shall  have  passed  the  required 
ins{>ection  and  tests,  have  b(>en  accepted  by  the  inspector,  and  have  been  stamped 
with  the  maker's  brand. 

In  ras<*  of  small  articl«*s  passed  in  bu1k«  the  above-mentioned  brands  shall  be  ap- 
plie<l  to  the  boxin;;  or  parkin;^  mat<*rial  of  the  (d>jects. 

No  steid  material  to  1m>  received  at  the  building  yards  for  Incorporation  into  the 
▼essels  except  it  hear,  cither  upon  its  surface  or  that  of  its  packing,  both  of  these 
brands,  as  evulen(*e  that  it  has  jtassed  the  necessary  (lovernmeut  inspection. 


•The  French  rcjiuiivuHMits,  as  n-ccntly  modified  by  the  ministerial  circular  of  Feb- 
fiiAr>'  9.  IbST)  [see  Appendix  pp.  r)70-,'')73],  are  in  closer  accord  with  the  reqnirementa 
adopted  by  the  Hoard. 

♦  H  inches  =  2()3.y  millimeters. 
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8HIP-PLATB8. 

III.  In  every  lot  of  twenty  plates  test  pieces  to  be  out  from  two  plat-es  taken  at 
random ;  two  test  pieces  being  cut  from  each  plate,  one  in  the  direction  of  the  roll- 
ing and  one  at  right  angles  to  it,  shaped  according  to  the  annexed  sketx^h.  These 
test  pieces  shall  in  no  case  be  annealed. 

The  test  pieces  to  be  submitted  to  a  direct  tensile  stress  antil  they  break,  aud  in  a 
machine  of  approved  character. 

The  initial  stress  to  be  as  near  the  elastic  limit  as  possible ;  which  limit  is  to  be 
carefully  determined  by  the  inspector  in  a  special  series  of  tests.  The  first  load  to  be 
kept  in  continuous  action  for  five  minutes.  Additional  loads  to  be  then  added  atin* 
tervals  of  time  as  nearly  as  possible  equal,  and  separated  by  half  a  minute  ;  the  loadi 
to  produce  a  strain  of  5,000  pounds  per  square  inch  of  original  section  of  the  test 
piece  until  the  stress  is  about  50,000  pounds  per  square  inch  of  original  section,  when 
the  additional  loads  should  be  in  increments  not  exceeding  1,000  pounds. 

An  observation  to  be  made  of  the  corresponding  elongation  measured  upon  the 
original  length  of  8  inches. 

The  final  elongation  to  be  that  obtained  at  rupture.  The  loads  applied  shall  never 
be  calculated  from  the  indications  of  the  pressure-gauge  if  a  hydraulic  press  be  used. 

CONDITIONS  OF  ACCEPTANCE. 

In  order  to  be  accepted  the  average  of  the  four  test  pieces  must  show  an  ultimAt« 
tensile  strength  of  at  least  60,000  pounds  per  square  inch  of  original  section,  and  a 
final  elongation  in  8  inches  of  not  less  than  23  per  cent. 

Lots  of  materials  which  show  a  strength  greater  than  60,000  pounds  per  squan) 
inch  will  be  accepted,  provided  the  ductility  remains  at  least  23  per  cent. 

CASKS  OF   FAILURE. 

If  the  average  of  these  four  test  pieces,  numbered  1,  2,  3,  4  (called  Test  I.),  fall  be- 
low either  of  the  required  limits,  the  plates  from  which  pieces  1,  2,  3,  4  were  cat 
shall  be  rejected,  and  Test  II.  made,  consisting  of  pieces  5  aud  6,  cut  from  a  tbird 
plate.  If  the  mean  of  the  results  of  these  two  fall  below  either  of  the  above  limits,  the 
entire  lot  shall  be  rejected.  If  it  be  successful,  Test  III.,  or  the  mean  of  pieces?  aud  9. 
cut  from  a  fourth  ])Iate,  shall  decide. 

If  in  any  of  Tests  I.,  II.,  IlL  any  single  piece  shows  a  tensile  strength  less  than 
58,000  pounds  or  a  Hnul  elongation  less  than  21  per  cent.,  the  plate  from  which  it  was 
cut  shall  be  rejected  and  that  test  considered  to  have  failed,  regardle,ss  of  its  averaj^e. 


QUENCHING  TEST. 


IV. 


.  A  test  piece  shall  bo  cut  from  each  plate,  angle,  or  beam,  and,  after  heating  to  a 
cherry  red,  ])lnnged  in  water  at  a  temperature  of  82°  Fahrenheit.  Thus  prepared  it 
must  be  possible  to  bend  the  ])ieces  under  a  press  or  hammer  so  that  they  shall  be 
doubled  round  a  curve  of  which  the  diameter  is  not  more  than  one  and  a  half  timefl 
the  thickness  of  the  plates  tested  without  presenting  any  trace  of  cracking. 

TlH'se  test  pieces  must  not  have  their  sheared  sides  rounded  off,  the  only  treatment 
permitted  being  taking  off  the  sharpness  of  the  edges  with  a  fine  file. 

ANGLES,  DEAMH,  BULB  BARS,  T  BARB,  ETC. 

V.  In  every  lot  of  twenty  angles  or  beams,  &c.,  test  pieces  to  be  cut  fVom  the 
webs  of  two  taken  at  random,  out)  from  each.  These  pieces  to  be  fashioned  in  the 
same  way  and  lo  be  subjt'cted  to  the  same  tests,  both  tensile  and.qnenehing,  and  to 
fultill  tli<*  same  reipiirenientH  for  acceptance  as  already  prescribeil  for  ship- plates. 

Angle  bars  are  to  be  subjeeted  to  the  following  additional  tests:  A  piece  cut  from 
one  bar  in  twenty  to  be  opened  out  tlat,  while  cold,  under  the  hammer;  a  piece  cAt 
from  another  bar  in  the  same  lot  shall  be  closed  until  the  two  sides  touch,  while  coK^ 
a  pit^ce  from  a  third  bar  of  the  lot  to  be  bent  cold  into  a  ring,  so  thatont^  of  the  sicV^ 
of  the  angle  bar  shall  be  kei)t  Ibit  and  the  other  side  forming  a  cylinder,  of  whi<^ 
the  internal  diameter  shall  be  equal  to  three  aud  a  half  times  the  breadth  of  the  si^ 
whieh  reinains  tiat.  The  angh>  bars  submitted  to  these  tests  must  show  neitt:' 
crae-ks,  clifts,  nor  tlaws. 

Single  T  hars  to  be  submitted  to  the  following  tests:  Apiece  to  be  cat  from  t 
end  of  a  bar  taken  at  random  from  each  lot  of  twenty,  and  to  be  bent  cold  into  a  h^ 
ring,  so  that,  the  web  remaining  in  its  own  plane,  the  cross-flanges  shall  form  a  h^ 
cylinder,  of  which  the  internal  diameter  shall  equal  four  times  the  height  of  t> 
web  of  the  T  ^>ar- 
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At  tbe  end  or  another  bur  of  the  aame  lot  the  well  to  1>n  aplit  dowii  il.a  uildille  for  a 
iMgtb  «qnal  three  tiiuen  its  totnl  depth,  uod  a  hole  drtllpil  al  the  end  c>F  t.bu  slit  to 
invent  it  BpreadioK;  the  piece  thus  split  to  be  opt^iied  out  in  ita  own  plane,  so  iw  to 
Mke  an  angle  of  4b°  with  the  rest,  care  to  he  taken  that  the  part  opened  shall  be 
maft  BtTaight,  except  that  it  miiHt  be  joined  to  the  rest  of  tlie  bar  by  a  benil  iif  small 
ndins. 

Ba]b  ban  are  to  he  anbjecMMl  to  the  same  testH  as  tJiose  preioribod  for  T  bunt, 
•seeot  that  in  bending  one  or  more  beatH  may  be  used. 
;   All  ban  anbmftted  to  these  testa  niiist  tthow  neither  nracka,  i^Iifts,  nor  tlitwi. 

«iv«T.. 

TI.  One  bai  from  every  lui.  of  Cweetv  of  the  bars  from  which  rivets  are  mtida  shall 
anbjeot  to  the  same  t^nHilo  test  as  that  reqoiied  for  the  plat«  testa.  All  bars  not 
Ufilling  the  requiremen  te  of  teiieile  atreugth  and  elongation  required  for  platea  to 
nt^tcd. 
mm  every  lot  of  500  ponnds  fnor  riveta  are  to  be  tahen  at  random  and  Bltbrnlttrd 
■  UefoUawinK  tests,  one  rivet  to  be  nued  for  each  test:  First,  a  rivet  to  he  flattened 
Ml  cold  nnder  the  hammer  to  a  tbiukneHS  of  oDe-hair  its  diameter  without  showInK 
'  or  flaws;  second,  a  rivet  to  be  flattened  oat  hot  under  the  hammer  to  a  thick- 
le-third  its  diameter  witbout  showinii  crooks  or  flaws:  third,  a  rivpt  to  be  bent 

Dio  the  form  of  a  book  with  parallel  sides  without  showiug  cracks  or  flaws : 

bnth,  a  rivet  to  he  tested  by  sbeariug  by  riveling  it  np  to  two  pieces  of  siei-i  whiob 
—  'a  be  submitted  to  a  tenaiJe  strain,  the  rivet  not  to  shear  under  a  stjvsn  of  lost 
^.000  pounds  per  sfjimre  iiiuh. 


Vll.  Eatik  boiler-plate  nuiat  be  subjected  to  the  same  I«stii  and  In  the  manner  pru> 
Mtibed  for  ship-plates.  The  ductility  In  >i  inches  must  not  be  Icwi  than  20  per  aent., 
*"-'  the  oltiioBte  tensile  stteuKlh  must  not  lie  leas  thnu  &7,(XK1  pounda  atid  not  mure 
1 63,000  pounds,  aud  the  avi'Ta^e  at  looat  (iO,OUD  ponilita. 
Hw  acceptance  of  material  under  theao  teats  will  not  relieve  tile  uontraotor  from 
fte  necessity  ef  making  good  any  material  which  fails  Injnarking  or  may  be  rejeoted 
tv  ihe  insppctor. 

R.  W.  SHUFELDT. 
IlBar-Admiral,  U.  S.  A'awj;,  Pre*ideiil  Saral  Adviiory  lioarS. 

Appmved ; 

WILLIAM  E.  CHANDLER, 

Secretary  of  iht  Navg. 

With  tbese  provisinns  aa  regitrds  material  iucorijoratetl  irf  the  speci- 
flcatiMtis  under  wbich  bid.s  were  teudereni,  contracts  were  made  with 
Mr.  John  Itoach,  representing  the  Delaware  Iron  Shipbnildiug  and 
Engine  Works,  6ht\sler,  Pa,,  and  the  Morgan  Iron  Works,  of  New 
York,  on  the  'SM\  day  of  July,  1883,  for  the  constractiou  of  the  bulls  of 
toe  Dolphin  (l,.'.00  tons),  and  Atlanta  and  Boston  (3,0(>0  tons  each)  Hnd 
OD  July  :!lith  for  the  Ubicago  (4,500  Uma  diaplaceiuubt). 
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Part    1 1. 

About  the  middle  of  August  the  first  orders  for  material  were  issued 
from  the  ship-yard,  and  shortly  after,  the  Board  was  uotified  by  the  con- 
tractor that  subcontracts  had  been   entered   into   with  the  Chester 
Rolling  Mills,  Chester  Pa.,  Norway  Iron  and  Steel  Company,  Soutb 
Boston,  Mass.,  Park  Bros,  and  Co.,  Pittsburgh,  Pa.,  for  ship  and  boiler 
plate,  and  with  the  Phoenix  Iron  Company,  Philadelphia,  Pa.,  for  angles, 
tees,  and  deck  beams.    Accordingly,  on  the  29th  of  August,  Lieut.  F.  J. 
Drake,  U.  S.  N.,  was  ordered  to  visit  Chester,  Phoenixville,  and  Boston. 
to  report  upon  the  facilities  afforded  for  canning  out  the  tests  at  each 
place,  and  to  assume  the  duties  of  inspector  at  the  latter.    The  facili- 
ties for  testing  appearing  satisfactory,  inspectors  were  ordered  to  each 
of  the  above-mentioned  works,  and  to  Pittsburgh,  at  the  end  of  the  first 
week  in  September,  by  which  time  it  was  expected  that  the  manu- 
facturers would  be  rejidy  to  turn  out  material.    In  addition  to  the  gen- 
eral '^Instructions  to  Inspectors"  (p.  393),  the  following  detailed  instruc- 
tions were  issued : 

DETAILED  INSTRUCTIONS  TO  INSPECTORS  OF  MATERIALS. 

Naval  Advisory  Board,  Navy  Department, 

Washington^  September  13,  \^X 

(1)  The  inspector  wiU,  as  soon  as  practicable,  after  reaching  his  post,  carefully  ex- 
amine all  the  a])pHauces  available  for  the  proper  inspection  oi  material,  consalt  with 
the  8uperinteudei)t  as  to  making  the  tests,  and  make  a  8X>ecial  report  to  the  Advisory 
Board  of  the  kind  and  the  efficiency  of  the  apparatus  and  the  arrangements  'which 
have  been  decided  upon  for  making  the  different  tests. 

(2)  At  the  end  of  each  week  he  w.ill  make  a  general  report  to  the  Advisory  Board  oi 
the  work  done  at  the  foundry  duriug  the  week,  together  with  sach  informatioD  or 
suggestions  as  he  may  deem  necessary  in  carrying  out  the  work  of  inspection.  At 
the  end  of  each  month  he  will  send  to  the  Advisory  Board  a  summary  of  the  tests  made 
during  the  month,  the  summary  being  drawn  up  in  acoordanoe  with  the  form  hereto 
attached.      • 

(3)  He  will  keep  a  complete  record  of  every  piece  of  metal  tested  for  the  Govemwenl 
and  lor  use  in  the  construction  of  the  new  cruisers,  whether  such  piece  fulfills  the  re 
quirements  of  a  successful  test  or  not. 

(4)  In  case  of  any  disagreement  connected  with  the  inspection  of  material,  lie* 
tween  the  inspector  and  the  superintendent  of  the  foundry,  the  matter  in  dispute  will 
be  referred  at  once  to  the  Advisory  Board  for  settlement.  It  will  be  borne  in  mind 
that  the  Government  has  no  contract  with  the  foundry  and  exercises  no  control  what- 
ever beyond  the  actual  inspection  and  stamping  of  the  material ;  whilst,  therefore, 
the  inspection  must  at  all  times  be  strict,  every  effort  must  be  made  by  the  inspectoi 
to  have  it  carried  on  with  the  least  possible  interference  or  delav.  The  superintend 
ent  of  the  foundry  will  be  consulted  as  to  the  times  when  the  diiTerent  tests  shonl 
be  made,  and  also  with  regard  to  any  modifications  in  the  systeuMor  appliances.  Th 
inspector  will  not  attempt  to  exercise  any  control  whatever  over  either  the  meth*^ 
of  maniifa(;ture  or  the  deliveries  of  material. 

(5)  The  innpector  will  not  i»ermit  the  Government  mark  to  be  placed  on  any  mater  i 
or  package  intended  for  use  elsewhere  than  in  the  building  of  the  new  cruisers,  n 
will  he  permit  it  to  be  placed  on  any  material  or  package  that  has  not  been  inspe<.*t 
by  him  personally  and  fulfilled  the  requirements  of  inspection. 

'(())  Whilst  the  inspector  is  to  uwe  his  judgment   with  regard  to  the  part  of  t 
material  from  which  the  test  jueces  are  taken,  he  will  in  no  case,  except  by  the  '^ 
quest  or  by  the  periuission  of  the  sujierintendent  of  the  foundry,  intrench   upon 
nnished  nieasnrementsof  the  i»iece  in  cutting  his  test  pieces.    Tests  from  piecon 
the  scrap  may  be  made,  and  if  they  fulfill  the  requirements  the  article  will  l>e  pas^e* 
If  they  fail  to  meet  the  recinirements,  however,  the  piece  will  notthereby  be  condenine« 
All  condemnations  of  material  will  be  made  on  the  failure  of  pieces  taken  from  tb 
body  of  the  material,  and  the  superintendent  of  the  fonndry  will  be  notified  at  one 
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whenever  a  j>iece  is  condeiiincd,  and  he  will  bo  given  free  access  to  the  entire  rt'o«»nl  of 
the  toHt. 

(7)  Certain  test  pieces,  after  being  tested,  will  be  niarkeil  and  earefnlly  ]»re*»erv»iii. 
in  sncli  a  manner  and  place  as  to  be  reiulily  accessible  iu  case  of  necessity  for  a  ^mh- 
seqnent  examination  or  comparison.  These  retained  test  pieces  will  consist  of:  all 
those  tesWMl  for  strength  and  elongation ;  all  of  those  osed  in  the  qnenching  tear 
which  are  cut  from  the  same  pieces  of  material  as  the  tensile  pieces ;  all  rivets  aad 
sheared  rivet  samples  ;  all  pieces  whose  tests  may  give  rise  to  dispute  or  protest  on  tlw 
part  of  either  the  inspector,  the  mannfactnrer,  or  the  bailding  contractor ;  such  other 
pieces  as  the  manufacturer  may  desire  to  have  retained. 

(8)  Each  retained  test  piece  will  liave  a  register  mark  to  distingaish  it^-whieh 
mark  will  be  put  upon  the  test  piece  itself,  paiuted  on  the  proper  piece  of  material  in 
small  characters  near  the  Government  stamp,  and  will  form  a  part  of  the  inspectoral 
record. 

(9)  The  register  mark  will  consist  of  a  number  and  a  letter,  the  number  to  denote 
the  lot  of  material,  and  the  letter  the  piece  in  the  lot.  Lots  of  material  will  be  nou- 
bered  consecutively  in  the  order  in  which  they  are  inspected,  without  reiranl  to  the 
description  of  the  material.  As  each  lot  consists  of  twenty  pieces,  the  individual  pieces 
will  be  denoted  by  the  first  twenty  letters  in  the  alphabet.  In  marking  the  tensile 
test  pieces  which  are  cut  across  the  ^rain  of  the  material,  a  small  cross  (x)  will  be 
affixed  to  the  register  mark.  The  register  mark  of  rivet  bars  and  rivet  test  pieces  will 
consist  of  the  lot  number  alone. 

(10)  In  case  that  the  tensile  pieces  are  cut  from  the  material  by  punching,  a  mar- 
gin of  not  less  than  one-eighth  of  an  inch  will  be  left  between  tne  shoulders  of  the 
test  piec4?,  which  will  be  removed  by  the  file,  plane,  or  other  smooth-cutting  tool,  io 
shaping  and  trimming  the  piece.  This  precaution  need  not  be  followeil  if  the  pieee 
bo  cut  out  by  planing,  drilling,  or  sawing.  In  the  accompanying  sketch  of  the  ten- 
sile test  piece  the  wi(lth  of  the  breaking  section  is  fixed  at  li  inch.  If,  however,  the 
thickness  of  the  test  piece  exceeds  one-half  inch,  the  width  of  the  breaking  section 
will  be  reduced  to  I  inch,  and  if  the  thickness  exceeds  three-fourths  of  an  inch,  the 
width  will  be  reduced  to  the  thickness  of  the  section. 

(11)  In  making  the  tensile  test,  it  will  be  borne  in  mind  that  the  establishment  of 
the  elastic  limit  is  of  secondary  importance;  therefore  no  attempt  need  be  mode  to 
get  it  with  exactitude,  although  care  should  be  taken  that  the  first  stress  applied  to 
the  test  pi«;ce  shall  be  beh»w  its  elastic  limit. 

(l*-i)  Owing  to  the  possibility  of  the  existence  of  faults  in  the  different  tywuof 
testing  machines  that  may  be  used  at  the  different  factories,  the  tensile  strengtii  and 
elongation  records  will  be  checrked  by  comparison  with  records  from  Washiugtoo. 
To  accomplish  this  result,  the  inspector  will,  as  soon  as  practicable  after  reaching 
his  post,  have  four  tensile  specimens  prc}>ared  from  a  single  piece  of  st«el,  chosen 
with  special  reganl  to  hj>iuog»*neity  of  structure.  These  pieces  all  to  be  cut  with  the 
grain  of  the  material,  the  width  of  the  breaking  section  to  be  one  inch  and  its  ares 
not  greater  than  one-half  of  a  s<iuare  inch.  Two  (»f  these  specimens  will  be  carefully 
tested  in  the  machine  as  follows:  The  first  weight  applied  to  give  a  stress  of  10,(KK) 
{>ounds  to  the  s(iuare  inch.  At  intervals  of  one  minute  an  additional  stress  of  2,000 
pounds  per  s<|uare  inch  of  origiual  section  will  be  applied  until  the  specimen  is  broken. 
Careful  nuMisurements  will  be  made  of  the  elongations  caused  by  each  stress.  The 
two  other  Hpeciuieus  (tiuished  at  the  foundry  exactly  like  the  first),  together  with  the 
pieces  of  the^lirokeii  spe(;imeus  and  a  complete  record  of  the  tests,  will  then  be  for- 
warded together  to  the  president  of  the  Naval  Advisory  Board  at  Washington,  where 
the  tests  will  be  e.heck(>d  by  a  Rodman  testing  machine. 

(V\)  No  piece  used  in  the  quenching  test  will  be  leas  thau  10  inches  in  length  and 
2  inches  iu  width.  In  bending  a  ]>iece  the  inspector  will  not  permit  any  nursing  on 
the  one  hand  or  unfairly  violent  treatment  on  the  other.  If  bent  under  the  hammer. 
the  blows  should  be  d(*livcred  stjuare  to  the,  surface.  In  all  cases  uniformity  of  treat- 
ment should  be  observed.  If  practicable  it  would  be  of  advantage  to  have  the  same 
hammer  men  do  all  the  quenching  test  woik. 

(14)  In  testing  the  shearing  strength  of  rivets,  the  test  piece  is  to  consist  of  a 
«louble  lap-joint  with  a  single  rivet  arranged  as  shown  in  the  accompanying  sketch. 
The  plate-steel  used  is  in  no  case  to  be  less  than  one  fourth  of  an  Inch  in  thickness, 
and,  if  practicable,  it  should  not  iu  any  cas(>  \m  less  than  one-half  the  diameter  of  the 
rivet,  iu  order  to  insure  sli(>aring  the  rivet  instead  of  the  plate.  The  distance  of  the 
uearrst  edge  of  the  rivet  hole  to  the  end  of  the  plate  is  not  to  be  less  than  one  and 
one-fourth  diameters  of  the  rivet.  The  sharp  edges  of  the  rivet  hole  are  not  to  be 
tiled  down.  Snap-riveted  points  will  in  no  eas<'  be  allowed  in  the  tests,  but  invaria- 
bly the  point  will  be  thoroughly  and  carefully  worked  down.  The  rivet  holes  may 
be  either  punched  or  <lrill('(l  as  desired,  and  the  riveting  may  be  either  by  hand  or 
macliiue.  Oreat  care  will  be  exerci.sed  in  testing  the  sample  to  insure  a  fair  stress  on 
the  rivet. 
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(15)  All  iDBtromeDts,  books,  and  stationery  reqnired  for  use  in  the  inspection  will 

M  procured  by  requisition  on  the  Advisory  Boaid,  and  receipts  will  be  rendered  to 

Board  for  all  material  received.    Postap^e  and  telegraph  expenses  will  only  be 

^buned  through  bills  made  to  and  approved  by  the  Advisory  Board.    Expenses 

tmvel  will  only  be  reimbursed  by  the  ordinary  naval  rnle  of  mileage  on  orders 

the  Department.    Unless  absolutely  impracticable,  no  ofiQcial  expense  will  be 

M«/v^  by  the  inspector  without  preliminary  anthori^  from  the  Advisory  Board. 

vl6)  The  inspector  will  be  charged  with  ascertaining;  the  average  weight  per  foot 

if  pli^  ordered,  which  will  be  obtained  by  weighing  not  less  than  10  tons  at  a  time 

vhen  larger  lots  than  10  tons  are  delivered.     In  smaller  deliveries  than  10  tons,  the 

vbole  lot  will  be  weighed.    The  plates  will  be  estimated  by  weight  per  saperficial 

lM»t.    The  Height  named  will  always  be  the  greatest  that  will  be  allowed.    For  ship 

Mid  boiler  plates  under  4  feet  in  width,  a  latitude  of  5  per  cent,  below  this  will  lie 

•Bowed  in  plates  one-half  of  an  inch  and  upwards  in  thickness,  and  10  percent. 

b  thinner  plates.    In  plates  for  boilers  over  4  feet  wide  and  one-half  of  an  inch  thick 

•»d  upwaras  a  latitude  of  2^  per  cent,  above  and  2^  per  cent,  below  will  be  allowed 

the  springing  of  the  rolls,  and  5  per  cent.  aboAre  and  5  per  cent,  below  will  be 

^^'ed  in  thinner  plates  over  4  feet  wide. 

t  inspector  will  consult  the  foundry  order  book  for  detailed  information  and 
rill  accept  its  weights  and  measurements  as  authoritv. 

R.  W.  8HUFELDT, 
Rear- Admiral f  U,  S.  N,^  President ,  Naval  Advisory  Board, 

Approved : 

EARL  ENGLISH, 

Acting  Seoreiarif  of  ike  Navjf, 

Although  Dainerous  prelimiDary  tests  had  been  made,  considerable 

ly  was  caosed  at  first  at  the  plate-mills  by  failure  to  meet  the  re- 

fments.    At  Chester  and  Sooth  Boston  there  was  such  fear  of  not 

aining  the  required  ductility  that  there  was  a  decided  tendency  to 

e  a  steel  of  too  low  tensile  strength,  a  tendency  further  increased  at 

B  former  works  on  account  of  the  mode^of  rapid  testing  with  short  test 

ces  which  had  been  hitherto  in  use;  and  even  with  steel  so  soft  the 

inspectors  reported  trouble  with  the  quenching:  or  temper  test.    At  South 

Bo8ton  the  difficulty  was  apparently  found  in  the  heating  of  the  slabs 

before  entering:  the  j>late-rolls,  w  hile  considerable  difference  was  found 

tn  the  results  of  material  from  different  parts  of  the  same  ingot,  as 

Wven  in  detail,  ]).  532  vt  niq.     At  both  mentioned  works  differences  in 

nper  tests  were  reported  according  as  the  pieces  were  heated  in  an 

linary  heating   furnace,  a  charcoal  furnace  without  blast,  or  in  a 

ith's  lire  with  blast.     These  difficulties  were  by  degrees  overcome, 

th  by  greater  care  at  the  melting  and  heating  furnaces  and  increas- 

Dg  familiarity  with  the  tests.     At  the  Chester  liolling  Mills  trouble  was 

M)  reported  in  consequence  of  the  requirements  for  strength  and  duc- 

uity  across  the  ^rain,  and  some  delay  was  caused  by  lack  of  system  in 

Trying  out  the  tests,  while  considerable  0])po8ition  was  experienced 

account  of  somewhat  too  strong  preconceived  opinions  as  to  the  pro- 

ety   of  the  requirements  and  the  method  of  tests  on  the  part  of 

►tte  having  to  do  with  the  work.    The  first  shipment  was  made  from 

•se  works  September  20,  and  from  Boston  September  26,  and  there- 

iier  with  considerable  regularity. 

At  the  Black  Diamond  Works,  Pittsburgh,  the  work  proceeded  very 

%vlv  on  account  of  the  extreme  caution  of  the  manufacturers.    Each 

t  was  subjected  to  a  preliminary  test,  and  only  such  as  appeared 

isfactory  were'  submitted  to  the  inspector.    Then,  from  some  inexpli- 

>le  cause,  except  that  considerable  lack  of  homogeneity  was  developed 

the  tensile  tests,  much  of  the  material  would  not  stand  the  quench- 

test,  and  it  was  not  until  October  10  that  the  first  shipment  was 

.e. 

^t  the  Ph(enix    Iron  Works,  Phcenixville,  Pa.,  there  was  no  steel 
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plant,  blooms  to  the  required  specification  being  supplied  by  the  Cjiiu 
bria  Iron  (.'onipany,  with  works  at  Johnstown,  Pa.,  about  250  mile* 
distant,  on  the  Pennsylvania  Railroad.  Although  the  first  order  from 
the  shi])yard  had  been  received  August  17,  no  blooms  were  received 
until  a  month  later,  September  17,  though  no  particular  difficulty  ap- 
pears to  have  been  ex])erienced  in  supplying  the  proper  quality  of 
steel  at  Johnstown.  But,  from  temporary  causes,  the  blooms  wen*  ;i 
week  to  ten  days  in  traversing  the  distance  between  the  two  places,  and 
considerable  time  was  consumed  in  the  necessary  handling  Then,  in 
endeavoring  to  carry  out  the  tests,  the  small  steam  hammers  available 
were  found  inadeiiuate  for  the  ring  test  for  angles,  which  had  accord 
ingly  to  be  made  at  Chester,  so  that  the  first  shipment  was  not  ina<le 
until  8e])tember  28. 

In  consequence  of  the  delays  above  mentioned,  complaints  were  made 
by  the  contractor  that  on  account  of  the  severity  and  method  of  the 
tests,  and  (consequent  slow  delivery  of  material,  idle  men  and  tools  and 
empty  slips  were  subjecting  him  to  great  additional  expense.  For  u 
time  determined  efforts  were  ma<le  to  break  down  the  system  of  tests 
on  the  scene  of  impracticability  and  expense,  and  it  is  to  be  regrettiMJ 
that  these  objections  should  have  been  urged  as  the  cause  of  delays 
really  due  to  tardiness  an<l  inexperience  in  manufacture. 

After  hearing  the  comphiints  of  the  contractor  and  certain  of  the  steel 
manufa<*turers,  the  P>oanl  decided  to  abide  by  the  requirements  issued 
in  accordance  with  the  statutes,  and  for  the  fulfilment  of  which  con- 
tra<?ts  had  been  njade  under  bond,  while  making  certain  modifications 
in  the  system  of  tests  in  the  direction  of  increased  simplicity  and  effi 
ciency.  Accordingly,  after  many  of  these  tests  had  been  made  without 
failure  on  the  ujaterial  delivered,  the  ring  test  was  discontinued,  ami 
subse(piently  the  close  test  of  angles,  which,  being  designed  to  detect 
re(»diness  in  the  material,  was  considered  unnecessary  in  connectioi 
with  the  open  test.  The  inspector  of  shapes  was  also  authorized  to  niak< 
the  required  tensile  tests  at  Johnstown  on  each  heat  of  steel,  the  fla' 
pieces  for  test  being  so  rolled  as  to  have,  as  near  as  may  be,  the  samt 
work  of  reduction  both  of  area  and  of  thickness  as  in  the  finishec 
shapes.  The  split  tests  for  tees  and  deck-beams  were  omitted,  sinct 
ecpiivalent  work  was  done  on  each  end  of  deck-beams  in  forrhiug  thi 
beam-aims  in  the  shipyard,  while,  by  agreement,  an  open  and  closi 
test  (see  ]).  542)  for  these  shapes  was  substituted. 

It  had  been  urged  that  the  arbitrarj'^  division  of  material  into  lot 
without  regard  to  furnace  run  or  heat  might  result  in  the  acceptance  o 
material  not  fulfilling  the  re(piirements  for  strength  and  ductility,  whiK 
a  failure  of  any  lot  to  pass  these  tests  would  throw  upon  the  mannfact 
un*r\s  haiMls  a  number  of  finished  plates  which  could  snbaequently  b< 
disposed  of  only  at  a  gn»at  loss.  It  was  accordingly  decided  that  a  '*  lol 
of  mjiteriar' should  r<insist  of  the  totid  product  of  a  furnace-heat  withoul 
regaijl  to  tlio  number  of  pieecN,  and  the  tensile  tests  be  made  from  fl 
plate  rolled  down  tr(»m  an  ingot  of  tht*  heat  selected  at  random,  the  rest 
of  iUr  lie;it  rrmjiiiiing  in  in;iot  form  until  acceptance  under  the  tensile 
t(»sts,  ill  arc.onlaiuM*  with  the  following  additional  instrnctions: 

Naval  Advisuky  IU)AIu>,  Navy  Department, 

n  atfhinyton  Cily,  October  6,  18^3. 

iNsi'Ktnn:  or  Matkkial: 

It  liavinii  hrt'ii  fniiml  tliat   tlir  jifhitrary  division  of  material  into  lots  of  twecv 
j)iiT»'s  «*ar!i  iiKiy  !»•  nl  to  tlu*  ;H<;itltMitjil  aejM'ptaiicH  of  mat(*riat  which  is  not  ap  to  & 
re«iiiiitMiM-ni.s  nf  r«M>.sili.  stnMi;;tli  ami  jlnenlit;V,  it  in  decided  that  hereafter  a  lot 
inatt-ria]  ^h-.iU  r.i>nsi.Nt  of  all  plates  and  hii;;1('h  or  other  piecen  whiuh  are  made  from  t 
Rainr  bear. 
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In  iesiiDK  ft  lot  tbe  conditions  of  acceptance  will  be  as  prescribed  in  the  ^^Testsof 
eel,  ^bc.,  except  that  instead  of  selecting  from  the  iiuished  metal  a  plate  or  bar  for 
Bt,  the  inspector  may,  if  the  manufacturer  prefer  this  method,  select  at  random  an 
got  from  a  heat  and  have  it,  or  rather  a  portion  thereof,  rolled  into  a  plate  or  bar, 
om  which  test-pieces  shall  be  cut,  provided  always  that  the  same  amount  of  me- 
lanical  work  is  done  upon  them  in  rolling  as  is  done  upon  the  average  finished  plate  or 
ir  of  tbe  same  weight  per  square  or  lineal  foot. 
Tbe  instrnctions  for  testing  in  this  manner  shall  read  as  follows: 

IN   CA8KS   OF   FAILURE. 

If  tbe  average  of  these  four  test-pieces,  numbered  1,  2,  3,  4  (called  Test  I. ),  fall  below 
itber  of  the  required  limits,  the  ingot  from  which  pieces  1,  2,  3,  4  were  cut  shall  be 
ijeeted,  and  Test  II.  made,  consisting  of  pieces  5  and  6,  cut  from  a  second  ingot  or  a 
ortion  thereof.  If  the  mean  of  the  results  of  these  two  fall  below  either  of  the  above 
mits,  the  entire  lot  shall  be  rejected.  If  it  be  successful.  Test  III.,  or  the  mean  of 
ieees  7  and  8,  cut  from  a  third  ingot,  shall  decide. 

If  in  any  of  Tests  I.,  II.,  III.,  any  single  piece  shows  a  tensile  strength  less  than 
8,000  ponuds,  or  a  final  elongation  less  than  21  per  cent.,  the  ingot  n-om  which  it 
ras  cot  shall  be  rejected  and  that  test  considered  to  have  failed  regardless  of  its 
ivenge. 

The  qoencbing  and  other  tests  must  still  be  made  upon  the  finished  material  as  pre- 
Kribed. 

If  the  manufacturers  see  fit  to  communicate  the  results  of  chemical  tests  to  the 
inspectors,  the  Board  will  be  glad  to  receive  the  information. 
Very  respectfully, 

R.  W.  SHUFELDT, 
Bear- Admiral  J  (\  S.  X.,  President  of  the  Board. 

Having  abandoned  the  arbitrary  division  of  material  into  lots,  the 
tests  across  the  g^raiu,  being  now  only  representative  of  tlie  condition 
of  the  individual  plate  tested,  were  omitted.  Inasmuch  as  the  tensile 
tents  so  made  were  fairly  representative  of  the  whole  heat  of  steel,  the 
individual  test  was  omitted  for  the  boiler  plates,  which  were  tested  in 
the  same  manner  as  ship-plate,  and  with  the  original  limits  of  tensile 
strength  and  ductility,  but  omitting  the  required  average  strength  of 
ODfOOO  pounds. 

While  omission  of  certain  tests  may  be  looked  upon  as  a  concession 
to  the  manufacturers,  made  entirely  to  hasten  delivery  and  not  to  be 
repeated,  in  the  main  the  changes  amount  to  a  recasting  of  the  method 
br  increaseil  simplicity,  and,  to  a  certain  extent,  increased  efficiency, 
whWfii  diminishing  the  amount  of  labor  previously  involved. 

change  was  made  in  the  prescribed  tests  for  rivets,  except  that, 
1  the  recommendation  of  the  inspector,  the  pieces  were  riveted  up 

nngle  shear  instead  of  double  shear,  thereby  increasing  the  repre- 

itative  value  of  these  t(»sts. 

So  amended,  the  system  of  tests  was  carried  out  on  all  nfeterial  sub- 

I     ntly  delivered,  and  the  increasing  success  of  the  manufacturers  in 

eting  the  specitications  demonstrated  the  wisdom  of  the  Board's  con- 
ci  ons  that  the  chief  difficulties  and  delays  were  due  to  inexperience, 
*n  the  almost  complete  absence  of  failures  in  working  the  material 
in  I  shipyard,  though  by  workman  previously  inexperienced  in  the 
treaiment  of  steel,  gave  evidence  of  its  high  quality. 

In  the  early  parts  of  the  work  sonie  difficulty  was  experienced  in  roll- 
ing hght  plates  and  angles  within  the  i)rescribetl  limits,  so  that  it  was 
deemwl  advisable  to  allow  plates  of  12^  pounds  per  s(iuare  foot  an<l  less 
to  vary  between  3  per  <;ent.  above  and  5  per  cent,  below  the  specified 
'Weight,  and  that  the  limits  should  be  the  same  for  angles  of  6  pounds 
P^Uneai  foot  and  less.  The  effect  of  this  was  not  so  much  to  produce 
***terial  heavier  than  the  specified  weight,  but,  in  removing  the  tendency 
^  nrfl  tiiis  material  too  light,  the  actual  weights  were  brought  more 
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uearly  to  tlie  specified  weights,  on  account  of  the  increased  confidence 
of  the  rollers  in  removing  the  fear  of  the  rejection  of  the  material  were 
it  a  trifle  heavy.  This  is  a  desirable  condition,  for  in  bulkhead  platen 
and  the  lighter  angles  it  is  more  important  that  the  strength  and  stiff- 
ness designed  to  should  be  obtained  than  that  the  weight  of  hull  should 
be  so  slightly  increased. 

Butt-straps,  recpiired  in  the  specifications  to  be  cut  in*  the  shipyard, 
were  also  allowed  to  be  sheared  out  at  the  mills,  with  due  regard  to  the 
direction  of  the  grain.     ' 

In  the  matter  of  annealed  material,  the  test  pieces  for  tensile  and 
cold  tests,  while  allowed  to  be  removed  before  annealing,  were  required 
to  be  treat<Ml  in  all  respects  like  the  corresponding  plates,  being  placed 
in  the  annealing  furnace  along  with  them. 

Under  these  arrangements,  the  inspection  and  delivery  of  material 
l)roceeded  very  satisfactorily,  with  the  exception  of  the  trouble  with  the 
quenching  test  at  the  Black  Diamond  Works,  the  probable  cause  of 
which  will  be  specially  considered  later  on. 

Under  a  separate  heading  the  manufacture  and  results  of  the  steel 
produced  at  each  of  the  works  are  given  as  completely  in  detail  a» 
appears  desirable  for  the  purposes  of  a  general  report,  and,  as  the 
greater  part  of  the  njaterial  had  been  delivered  and  worked  into  hulls 
and  boilers  by  that  time,  the  results  are  given  up  to  September  1,  1884. 
The  information  as  to  production,  together  with  the  chemistry  of  charge 
and  product,  is,  in  ea(;h  case,  as  supplied  by  the  manufacturer. 

CIIESTKK  STKEL. 

(I.ieats.  F.  P.  Gihiiore  and  G.  A.  Bicknell,  U.  8.  N,,  In8|>ector8. ) 

The  material  to  be  supplied  consisted  of  boiler  and  ship  plate  made 
and  rolled  at  the  Chester  Rolling  Mills,  Thurlow,  Pa.  The  steel  was 
made  by  the  Siemens-Martin,  or  ''pig and  scrap,'' process  in  two  15  too 
furnaces,  designed  by  Mr.  C.  M.  Byder  and  erected  in  1882,  with  straight 
high  roof  and  curved  sand  bottom,  18  feet  long  from  port  to  port,  with 
hearth  12  feet  long,  of  increasing  width  from  port  to  center.  The  gen- 
eral design  and  arrangements  of  the  furnaces  are  excellent,  and  em- 
body principles  only  more  recently  developed  in  Europe.  Siemens  pro- 
<lucers  are  use<l,  but  slight  changes  were  completed  in  April,  1884,  in 
one  of  the  furnaces,  adapting  it  to  the  use  of  vapor  fuel,  which,  how- 
ever, has  not  lM»en  used  except  for  a  few  heats  not  for  the  cruisers. 

The  charge  consisted  of  about  12  tons  of  pigirou,  steel  scrap,  shear- 
ings, muck  bar,  and  charcoal-blooms,  all  charged  cold  iii  proportions 
based  upon  the  indications  of  the  tensile  tests  and  varied  from  time  to 
time. 

As  regards  the  producition  of  this  steel,  Mr.  P.  6.  Salom,  chemist 
and  su])erinten<lent  of  steel  department,  Chester  Boiling  Mills,  in  a 
])aper  before  t\w  American  Institute  of  Mining  Engineers  (February, 
L88-1),  says: 

f^  The  first  Iiuiiflrt'd  hfatn,  from  No.  4(i4  to  No.  5()3,  in  addition  to  the  usual  amount 
of  ])i;;-iroii,  scrap,  and  slu'arin<rs,  contained  cliarcoal-blooms  and  muck  bar  (grail ua  11  v 
increased  anionnts  of  nuick-bar  and  a  correK})onding  diminution  of  blooms,  whicn 
were  at  first  charged  in  eqnal  anionnts).  Nor.  r>64  to  G19  were  all  made  from  muck- 
bar,  with  resnlts  equally  if  not  more  satisfactory  thau  with  blooms.  Of  the  n^mainiug 
heats,  a  few  were  made  from  all  blooms,  a  few  from  all  mnck^bar,  and  the  others  from 
a  mixture  of  the  two. 

Manganese  was  added  to  the  bath  before  tapping. 
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The  ingots  were  bottom  cast  with  central  runner  and  base  plate,  tl^e 
izes  in  general  use  being  40  inches  by  18  inches  by  7  and  9  inches 
ek.  Plates  ^\  inch  thick  were  rolled  from  previously  rolled  slabs 
eueated,  whi^e  plates  i  to  ^  inch  thick  were  rolled  direct  from  the 
Dgot.  Plates  more  than  ^  inch  thick  were  rolled  from  ingots  10  by 
4  by  <iO  inches  and  10  by  35  by  60  inches,  these  two  molds  being  con- 
idered  special  sizes. 

It  may  be  here  observed  that  the  thirteen  reductions  from  a  10-inch 
ngot  to  the  J-inch  plates  of  the  Dolphin's  boiler-shells  and  protective 
leek  of  Atlanta  and  Boston,  or  the  ten  reductions  to  the  1-inch  pro- 
active deck  plates  of  the  Chicago,  are  less  than  generally  considered 
lecessary  in  such  cases  in  Europe,  and  the  attention  of  the  manufact- 
arers  may  have  to  be  called  to  the  desirability  of  using  thicker  ingots, 
anless  some  method  can  be  devised  for  obtaining  sounder  ingots  with- 
out carrying  too  high  silicon.  The  defects  of  a  plate  which  has  received 
too  little  work  may  not  in  general  be  detected  by  a  few  tests,  and  are 
undoubtedly  rendered  more  apparent  in  flanging  and  working. 

The  mills  used  are  80  and  100  inches  long  between  housings,  with  rolls 
32  inches  in  diameter,  in  continuous  connection,  and  driven  by  a  Oor- 
Im  horizontal  engine,  with  32-inch  Cylinder  and  6foot  stroke,  using 
steam  of  70  pounds  gauge  pressure,  and  running  at  about  54  revolu- 
tions, with  flywheel  30  feet  in  diameter,  weighing  about  50  tons. 

The  testing  machine  (Fig.  4)  is  one  of  the  many  patterns  of  triple- 
lever  machines,  made  by  Messrs.  Biehl^  Bros.,  of  Philadelphia.  The 
straining  mechanism  consists  of  upper  (the  fixed)  wedge-block  supported 
by  standards  carried  by  the  main  frame-work,  with  lower  block  moving 
in  Hlides  in  these  standards  and  carried  by  four  leading-screws  attached 
to  the  cross- head  of  a  hydraulic  plunger  beneath  the  platform  of  the 
machine.  Power  is  ap])liiHl  through  a  hydraulic  cylinder  and  pump, 
either  by  hand  or  belt  and  ^earin^,  the  three  oil- valves  being  connected 
1-00  apart  to  the  crank  shati,  thus  giving  continuous  motion  to  the 
lower  wedj^e-block.  The  throw  of  the  ])ump  can  also  be  altered  to  suit 
the  nature  of  th(»  work.  There  are  primary  and  jockey-weight  beam- 
arms,  with  adjustable  conipensatincj  attachment,  and  connected  with 
the  straining  inechanisin  by  double  levers.  The  primary  scale  is  di- 
vided into  increments  of  2,000  ])()unds  up  to  100,000  pounds,  while  the 
j<Kkey  weight  scale  is  divided  into  intervals  of  10  pounds  each  up  to 
LMMKj'ponnds. 

For  flat  pieees  the  Kiehle  patent  high-faced  wedge  (Fig.  5)  is  used, 
rhii'h,  bein^  thicker  alon.u"  the  niiddle,  retains  the  piece  in  line  upon 
he  tirst  pressure  hein^  applied.  For  rounds  double  angle-fiiced  wedges 
ire  provided.  Most  of*  the  tensile  tests  of  rivet  bar  were  made  on  this 
Qaehine. 

The  specimens  tor  tensile  tests  were  removed  b}'  shearing,  straight- 

ne<l  cold,  an<l  cut  out  in  a  planin*i:  machine,  and  were  fairly  well  shaped. 

•asnrem(»nts  for  s(»ctional  area  were  made  near  each  witness-mark, 

rod  in  the  center  of  the  piece,  in  order  to  obtain  the  least  value  in  the 

»art  to  l)e  stret(fh(Ml  and  to  avoid  mar.ke<l  differences  along  the  length; 

^he  measured  len^^th  was  laid  off  witii  Brown  &  Sharp's  long-slide  mi- 

onieter  jrau*j:<'  fitted  with   line  ])()ints,  the  witness-marks  being  light 

inch-marks.     Tiie  thickness  for  sectional  area  at  fracture  was  meas- 

•eil  midway  between  one  edji^eand  the  center,  but  with  a  square-jawed 

liding  jTivn^TC.    The  result  on  the  average  is  believed  to  be  very  nearly 

arrect. 

The  quenching  pieces  were  at  lirst  heated  in  a  smith's  forge  with  cold 
last,  but  subsequently  in  a  small  furnace  attached  to  the  annealing 
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furnace,  and  orijriually  intended  for  annealinp:  small  pieces.  A  bridge 
3  or  4  inches  high,  between  the  fire  and  the  hearth,  prevented  the  ilaiue 
from  playing  on  the  pieces,  and  the  furnace  was  never  smoky  except 
immediately  after  firing.  The  pieces  were  inserted  as  left  curved  by 
the  shears.  Lieutenant  Gilmore  reported  a  difference  in  the  behavior 
of  pieces  under  the  quenching  test  according  as  they  were  heated  in  the 
annealing  furnace  or  at  the  forge,  in  the  latter  case  becoming  hard  to 
scratch  with  a  file,  and  at  times  highly  tempered,  brittle,  and  hard  to 
work.  # 

After  being  cooled  in  water  at  82°  Fahr.,  they  were  bent  smoothly  in 
a  form,  as  shown  in  Plate  II.,  by  hydraulic  power,  in  an  apparatus  de- 
vised out  of  an  old  punching  machine. 

SuflBcient  chemical  information  accompanies  the  record  of  tests  to 
enable  the  curve  of  carbon  properties,  p.  554,  to  be  constructed,  which 
shows  graphically  the  average  behavior  of  this  steel  under  tensile  test. 
Discussion  of  this  curve  is  reserved  until  that  of  the  other  steels  can  be 
considered.  Drillings  for  cbemical  test  were  taken  from  small  test 
ingot,  ladled  from  the  furnace  while  tapping. 

The  chemical  methods  in  use  are — for  combined  carbon,  the  color  test 
(p.  546, 547),  dissolving  a  standard  eachtime;  for  manganese,  by  dissolv- 
ings in  acid  protosulpliate  of  iron  the  binoxide  precipitated  from  nitric- 
acid  solution  by  chlorate  of  potash,  and  treating  with  permanganate  of 
potash ;  for  phosphorus,  the  molvbdate  of  ammonia  method,  weighing 
the  yellow  ])recipitate  of  ammonia.  The  magnesia  method  was  some- 
times used  for  checking  results. 

Tbe  total  number  of  heats  tested  to  September  1,  1884,  is  297,  of 
which  60,  or  20.2  per  cent.,  were  rejected  on  the  tensile  tests.  In  justice 
to  the  manufacturers,  it  should  be  stated  that  many  of  these  rejected 
heats  were  ma<le  before  the  inspection  was  commenced,  and  it  may  be 
said  here  that  nowhere  throughout  this  report  are  any  invidious  com- 
parisons  intended  of  the  relative  success  of  different  manufacturers  in 
producing  material  to  the  specifications.  Individual  circumstances 
largely  control  appearances  in  such  matters.  Of  the  material  so  ac- 
cepted 1,616.17  tons  were  delivered  at  the  ship  ynrd  up  to  September  1, 
1884,  while  14.73  tons,  or  0.91  per  cent.,  of  the  amount  delivered,  tailed 
on  the  quenching  test. 

In  the  following  tables  the  results  are  given  in  the  order  of  heat- 
nunabers,  which  was  not  the  order  of  testing.  This  arrangement  is, 
however,  at  once  more  convenient  an<l  better  illustrates  the  increasing 
success  in  meeting  the  requirements. 

For  heats  tested  with  and  jutoss  the  grain  the  separate  tests  are 
pven  as  reported  ;  for  the  others  the  tests  with  the  grain  are  averaged. 
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Table  IV. —  Tensile  tests,  Chester  sttel — Continued. 
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.15 

.30 

.058 

1.259 

.4^100 

.5413 

57,450 

30.85 

38.50 

2 

A.B. 

548 

.16 

.27 

.069 

1.251 

.3535 

.4420 

59. 150 

29.30 

40.05 

2 

A.B 

549 

.19 

.31 

.069 

1.118 

.4440 

.4914 

63.  30U 

27.70 

43  50 

2 

A.S. 

«•    

.15 

.40 

.064 

1.258 

.3325 

.4131 

63.  H85 

28.47 

45.05 

2 

A.S. 

551 

.11 

.28 

.075 

1.250 

.  4320 

.5400 

54,900 

31.  25 

39.10 

1 

R. 

558    

.13 

.30 

.075 

1.157 

.412.1 

.4770 

57,  750 

28.64 

43.  75 

2 

A.  B 

ssa 

.11 

.25 

.051 

1. 155 

.3715 

.4225 

52. 185 

30.  05 

37.30 

2 

R. 

564 

.16 

.42 

.062 

1.040 

.4160 

.4409 

60.400 

28.10 

43.50 

2 

A.  8.  B. 

SSft 

.14 

.28 

.064 

1.090 

.40.=>5 

.4414 

59.000 

28.63 

43.45 

2 

i  A.B. 

S5t 

.15 

.30 

.043 

.762 

.6010 

.5264 

58.60D 

29.10 

43.65 

2 

1  A.B. 

5S7 

.14 

.29 

.050 

1.281 

.3650 

.4677 

57.000 

27.72 

44.65 

2 

A.B 

*  Qaenching  teat  failed. 

t  A  second  plate. 

!  Probably  ticished  too  cold. 
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Table  IV. — Tensile  tettts^  Chester  steel — Continued. 


HeHt  II amber. 


5r>8 
559 
56() 
561 
5«2 
56:{ 
504 
•!65 
506 
507 
508 
509 
570 
571 
572 
573 
574 
57o 
570 
577 
578 
579 
580 
581 
582 
58.-1 
584 
585 
580 
587 
588 
589 
590 
591 
592 
59:) 


a 


Perct 
.15 

,  .16 
.11 
.10 
.10 
.14 
.10 
.18 
.20 
.17 
.17 
.17 
.17 
.10 
.15 
.17 
.14 
.13 
.14 

.  .14 
.14 
.15 
.17 
.14 
.15 
.15 


if 
« 

i 

or 

§ 


Teret 
.38 
.27 
.30 
.39 
.28 
.33 
.40 
.39 
41 
27 
42 
44 
42 
41 
37 
29 
35 
30 

no 

39 
40 
37 
41 
33 
36 
32 


o 
.a 

OD 

O 

ja 


l*ercU 
.040 
.  0.^2 
.052 
.089 
.050 
.044 
.037 
.  038 
.039 
.  050 
.OU 
.042 


047 
0.53 
039 
038 
042 
018 

o;<3 

O.'H) 

047 
042 
047 
048 
055 


oi 

B 

U 

'C  • 

es  ^ 
a* 

Inches. 

1.  255 

1. 023 

1. 023 

1.030 

.990 

.904 

1.311 

.990 

.080 

1.021 

1.020 

1. 020 

1.019 


..  I 


13 
14 
10 
10 
14 


594  . . . 
.595  . . . 

598  . . . 

599  .. . 

600  .. 
601 

♦503  . . 
6H5  .  . . 
OOti 

607  .  . 
rtOh  .  .  . 
009  ... 
OlU  ... 
on  ... 
012  .. 
61:;  ... 

614  ... 

615  . . 

616  .. 
•IS  ... 
619  . . 
•20    .  . 

621  ... 

622  ... 
62::    . . . 

624  .. 

625  . . . . 
«r2«5  . .  . . 

irjT  ... 

628  ... 

629  ... 

m\>  ... 
631  .  .. 
<kJ2  . . . . 
o:?:; 


14 
19 
15 
13 
12 


33 
33 
43 
49 
:{9 
46 
41 
44 
42 
36 
34 


052 
046 
048 
046 
052 
0  9 
045 
054 
('.VJ 
046 
054 


.18 
.18 
.19 
.17 
.14 
.15 
.  16 
.  15 
.15 
.  17 
.  16 
.16 
.  16 
.  17 
.  10 
.15 
.16 

.15 
.  17 
.15 
.15 
.  16 
.  19 
.  19 
.12 


40 

:j7 

7:{ 

50 

47 

29 
•»- 

29 
38 
:{8 

:{2 
:i9 
::9 

41 
41 
45 
36 


Odt) 
,048 
056 
044 
042 
018 
(M3 
052 
062 
047 
04W> 
061 
051 
051 
»)57 
057 
(»59 


36 
47 
43 
41 

:i8 

33 
41 

:i6 


048 
051 
<  60 
052 
(h;i 
045 
050 
O.'sl 


028 
032 
042 
037 
.828 
.99:i 
.070 
.917 
.794 
.882 
1.110 
1.098 
1.265 
1.258 
1.252 
248 
244 
247 
1.  :i05 
1.220 
1.  242 
1.  228 
1.280 
1.  275 
1.  260* 
1.  234 
1.218 
1.242 
1.224 
1.256 
1.  1S5 
1.175 
.  9.'»:{ 
1.209 
1.  2:{7 
1.219 
1.212 
1.  238 
1.245 
1.240 
1.  244 
1.264 
1.2MI 

I.  2ii:; 

1.1.V4 

i.2i7 
1.  2.*>«> 
1.246 


13 
17 
14 
15 


49 
44 
34 
41 


(•48 
051 
052 
047 


249 
260 
2.58 
25*) 
1.250 
1.218 
1.176 
1.225 
1.104 
1.207 


-a 

25 


Inchet. 
.3800 
.3405 
.3240 
.4835 
.  4725 
.4610 
.3505 
.  5390 
.  5275 
.  53:i5 
.  4975 
.3590 
.3725 
.  5945 
.  5650 
.  7000 
.7010 
.  5685 
.  5050 
.  .5500 
.  .55:)5 
.  5465 
.  7095 
.  7080 
.  5725 
.5490 
.  4735 
.  4005 
.  4725 
.  4725 
.4090 
.  4730 
.  4835 
.  48l»0 
.  5185 
.  .5040 
.  4920 
.  4465 
..•iOh^ 
.  5075 
.5015 
.  4825 
.  4945 
.4:i90 
.  5O!»0 
.7058 
..5090 
.  5095 
.  4745 
.47.35 
.4815 
.  4565 
.  4.5!M» 
.4715 
.  5000 
.51:50 
.  5.V<o 
.  49S5 
.5125 
,  ,^::!i5 
.  4'';i5 
.  4860 
.  4(t65 
.  4rM(» 
.5110 

.  4mo 

.  52»>0 
.  .5218 
.  4905 
.  4745 
.4950 


08 

a 
o 


r 


Sq.ifu. 
.4770 
.3543 
.3314 
.4980 
.4078 
.4582 
.4595 
.5:i36 
.5169 
.5447 
.5102 
.3683 
.  3705 
.0111 
..58:il 
.  721H) 
.  7207 
.4704 
.  5552 
.  5335 
.5074 
.  4339 
.  6255 
.78.50 
.6283 
.6945 
.  .59.54 
.  .V45 
.5804 
.5880 
.  0223 
.  0173 
.,5898 
.6071 
.0307 
.6449 
.  6221 
.  5«r26 
.6186 
.6183 
.  6229 
.  5!M»:{ 
.  6216 
.  ,5202 
.5980 
.  6721 
.  6152 
.  630;i 
.5784 
.  .5747 
.  ,596:i 
..5081 
.  .569J 
.5>66 
.  6:i2(» 
.64tl4 
.  6'»47 
.  I»249 
.676:1 
.6744 
.  602:1 
.6066 
.5870 
..5840 
.6388 
.  6175 
.6176 
.6158 
.5991 
.  560.1 
..5975 


o 


I 


Pounds. 

'  63,100 

;  57,8,50 
56,400 
60,490 

'  57,760 
57,650 
.58,  500 
60,545 
50,000 
58,545 
61,000 
66.200 
6.3.600 
62,000 
57, 670 
50.4(K) 
.57, 100 
.59,  :i50 
61.300 
,57,050 
57.880 

'  60, 100 
60,215 
68,550 
57,850 
57. 215 
78, 100 
66.050 
58,610 
60,900 
01,600 
64,850 
62,700 
04,0.50 
0.5.500 
02.  .500 
62.550 
68,750 
.56.  .^50 
:i2.500 
65,0.50 
64.750 
60,700 
64,600 
66,000 
65.360 
60.060 
63.260 
64.060 
64.850 
62.500 
62. 0.50 
61.000 
62,  :t.50 
62. 0.50 
67,050 
O:).  050 
73.000 
02. 7r.0 

6a.:<5o 

6:t,3li0 
68,300 
66.300 
68,070 
71,700 
,58.000 
61,700 
60.r20 
63.650 
63.000 
58,000 


teg, 
•-5 


Pfr  ct. 
23.67 
28.80 
20.06 
26.12 
20.05 
20.30 
25.25 
28.45 
20.27 
20.45 
27.72 
23.04 
20.62 
23.84 
20.68 
26.74 
28.70 
20.55 
26.05 
80.45 
30. 25 
26.06 
26.01 
20.87 
80.84 
31. 45 
22.61 
26.30 
26.10 
27.00 
26.  15 
24  75 
26.75 
26.06 
26.30 
2&06 
27.68 
27.26 
27.65 


Perct. 
51.85 
40.15 
40.00 
4a  05 
41.65 
41.85 
41.50 
43.  .55 
41.85 
30  50 
46.80 
.56.50 
46.40 
5.5.60 
46.  75 
53.40 
41.60 

40.  85 
41.10 
30. 00 
38.  .55 
41.45 

41.  95 

42.  75 
48.  .50 
46.40 
68.  04t 

45.  85 
4&40 
40.  .50 
43.15 
48.15 

46.  .'>0 
50.85 
67.56 
61.  .50 
.50.90 
45.  :iO 
42.35 


22.10 
26.26 
21.60 
34.46 
ia70 
24.08 
26.20 
28.22 
27.06 
a&66 
S8.6I 
23.76 
27.65 
36.16 
38.60 
28.26 
26.06 
33.80 
24.86 
36.67 
26.76 
27.44 
35.60 
33.10 
36.20 
36.40 
35.50 
28.15 
33.46 
30LIO 
25.65 


61.10 
52.80 
61.85 
60.60 
60.00 
63. 92 
48.00 
.53.  30 
48.60 
63.65 
62.77 
64.50 
61.10 
60.25 
47.  .50 
6a  70 
62.00 
66.30 
48.80 
61.26 
62.80 
62.06 
61.26 
53.32 
56.45 
4a  70 
51.50 
63.65 
56.65 
53.00 
4&75 


5 

t 


c 

5z; 


2 
2 
1 

o 

2 
2 
2 
2 

2 

2 
2 
o 
•> 

»> 
•> 

»m 
•) 

•> 

2 
•> 

•> 

2 
•> 

2 

2 
2 

2 

2 

2 
o 

*« 

2 
•> 

•» 
o 
♦» 

2 

2 

2 
o 

2 

2 

.. 

2 

1 

4 
«> 

^ 

4 

2 

4 

2 
o 

2 

•> 

4. 

2 
•> 

•> 

2 
2 
2 
4 
2 
2 
2 
2 

2 

o 


« 


<1 


A.S. 

A.B. 

K. 

A.  S.  B. 

A.R 

A.R 

A.B. 

A.S.  B. 

A.B. 

A.B. 

A.S.B 

A.S. 

A.S. 

A.S. 

A.B. 

A.B. 

A.B 

A.B 

A.S.  B 

A.B. 


B. 

S,B 

.SB. 

B. 

B. 

B. 


A. 
A. 
A. 
A. 

A. 
A. 
K. 

A.S. 
A.B. 
A.S.  B. 
A.S.  B. 

A.S. 
A.S.  B. 

A.S. 

A.S. 
AS.  B. 
A.  S.  B. 

A.B. 
R. 
K.* 
K. 

A.S 
R* 

A.S 
R. 

A.S. 
A.S.  B 

A.S. 

A.  S. 

A.S. 

A.S. 

A.S. 
A.S.  B 
AS.  B 
A.S.  B 

A.S. 

A.S 

A.S. 

A.S. 

A.S. 

A.S. 

A..S. 

A.S. 

A.S. 

A.S. 

A.B 

A.S. 

A.S. 

A.S. 

A.S. 

A.B. 


Br»k*»  in  iirlpn:  orynt.  itHkCX. 


t  Fracture  iMnfauted. 
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Table  IV. — Tensile  teaiSy  Chester  steel — Continued. 


uiber. 


a 
o 

h 

08 


a 

be 

a 


o 

JS 

s. 
o 


08 

a 
bo 

c8  ^ 

> 


08 

a 
'5b  00 


08 

a 


bfi 

®  efi 

»  S 
bLo8 


^£  £ 
a  a  3 

a 

p. 


.^       I   ^ 


0)  Q) 

S'« 

S  a 


08 

a   . 
o 


08 

a 
08  ^ 

9 


s 

00 
4) 


O 

>Z5 


(4 


.1 


Pr.eL 
.16 
.13 
.15 
.13 
.14 
.13 
.13 
.14 
.12 
.15 
.15 
.13 
.15 
.12 
.14 
.16 
.16 
.If) 
.  16 
.12 
.12 
.12 
.  13 
.16 

i:> 

.13 
.17 
.  17 
.12 
.13 
.15 
.14 
.13 
.11 
.  14 
.  15 
.13 
.  14 
.  16 
.14 
.  14 
.13 
.12 
.12 
.  12 

-    1m 

.12 
.15 
.14 
.10 
.15 
.14 
.15 
.14 
.14 
.15 
.16 
.16 
.16 
.14 
.16 
.16 
.16 
.15 
.16 
.16 
.15 
.15 
.15 
.16 
.16 
.14 
.17 


Pr.ct 

.45 
36 
.39 
.31 
.39 
.36 
.30 
.42 
.24 
.30 
.41 
.33 
.83 
.38 
.34 
.31 
.29 
.31 
.31 
.27 
.27 
.33 
.32 
.3H 
.37 
.33 
.34 
.30 
.31 
.31 
.37 
.35 
.29 
.29 
.30 
.34 
.32 
.35 
.29 
.34 
.34 
.29 
.24 
.30 
.28 
.32 
.38 
.37 
.35 
.39 
.40 
.36 
.44 
.37 
.35 
.36 
.37 
.44 
.44 
.42 
.48 
.40 
.39 
.41 
.39 
.45 
.  35 
.40 
.37 
.38 
.39 
.34 
.41 


Pr.ct 
.051 
.056 
.051 
.049 
.049 
.050 
.049 
.054 
.047 
.040 
.0.55 
.061 
.050 
.048 
.042 
.059 


Inches. 
1.233 
1.206 
1.199 
1.198 
1.255 
1.248 
1.2,58 
1.277 
1.273 
1.  284 
1.263 
1.2.34 
1.243 
1.243 
1.225 
1.  216 
1.  242 
1.236 
1.182 
1.  199 
1.196 
1.180 
1.  194 
1.200 
1.217 
1.238 
1.  2-27 
1.  220 
1.215 
1.207 
1.097 
1.091 
1.  226 
1.  -227 
1.244) 
1.  239 
1.227 
1.  227 
1.  236 
1.238 
.983 
.976 
1.018 
1.080 
1.096 
1.009 
1.082 
1.  1.37 
1.  103 
1.  155 
1.  130 
1.  134 
1.035 
1.007 
1.  147 
1.  124 
1.090 
1.075 
1.023 
1.042 
1 .  033 
1.143 
1.  025 
1.043 
1.056 
1.101 
.901 
1.317 
1.353 
1.  005 
1.087 
1.029 
1.029 


Inches. 
.5000 
.4875 
.4825 
.4810 
.  5305 
.  5230 
.4900 
.4950 
.4915 
.4850 
.4990 
,5045 
.4985 
.4540 
.  5205 
.4945 
.5130 
.4800 
.5293 
.4925 
.4900 
.  4925 

.rooo 

.5165 
.5125 
.5150 
.  5100 
.  .'•)185 
.4850 
.4820 
.  .5365 
.4950 
.4870 
.  .5.500 
.  .5075 
.  5185 
.4935 
.  5:^65 
.4995 
.  5195 
.  .5045 
.4915 
.50.50 
.  4825 
.  49H0 
.  5120 
.  4920 
..5470 
.4860 
.  .'i035 
.  .5025 
.  5000 
.5150 
.  4820 
.  5075 
.  5155 
.  5890 
.  .5010 
.4895 
.  4820 
.4790 
.  .5325 
.  5.365 
..54.50 
.5300 
.4780 
.5175 
.4875 
.5000 
.  5000 
..5083 
.5050 
.5150 


Sq.inM. 
.6163 
.5879 
.5785 
.  5762 
.6655 
.6524 
.6162 
.6321 
.6254 
.6225 
.6298 
.«*>23 
.6196 
.5641 
.6375 
.6010 
.6371 
.0044 
.6256 
.5768 
.  ,5725 
.5811 
..)968 
.6356 
.6031 
.6374 
.6255 
.6326 
.5892 
..5815 
..5883 
.  5398 
.5970 
.6751 
.6294 
.6424 
.60.55 
.6545 
.6174 
.6428 
.5005 
.4802 
.5408 
.5018 
.  .54.58 
.  .54(58 
.5326 
6217 
.5088 
.5816 
.5678 
.5070 
.5331 
.  5f40 
.  5.502 
.5794 
.  6420 
.5518 
.  .5005 
.5020 
.4946 
.  5991 
.5496 
.5680 
.5597 
.4784 
.4971 
.6418 
.6763 
.5025 
.5521 
.5196 
.5297 


!  Lb». 

61,650 

I  57,230 

!  59,350 

I  52,750 

66,1.50 

57,440 

I  59,000 

63,  200 

50,900 

61, 100 

!  60,600 

58,150 

59,300 

58,850 

61,750 

04.200 

61,  915 
06,500 
63,  617 
67,250 
60.  850 

,  62,800 
63,800 
67.200 
61.750 
60.  7.50 
67.000 
65,  l.")0 
60, 490 
62.000 
61.200 
00.450 

62.  975 
.59.  700 
60.  M)0 

62,  300 

60.  200 
03.200 
65.  4,50 
02,  0,50 
50, 4(00 
57.  0.50 
.54,450 
,')5.  350 
54.  915 

57.  500 
.'.7,  350 
59.  340 
00.  2.50 
00,850 
00.  100 

58.  7.50 
00.  480 

58.  070 
57.  7.50 
02.  7h5 
60.170 
0,3,  250 
61.. 585 
6<i.  505 

63.  .500 
01.065 
60.315 
58,075 

61,  795 
60,325 
61,  135 
60,365 
57,550 
61.100 

59,  2-25 
.58,400 
62.250 


Per  ct. 
25.00 
26.20 
23.47 
27.75 

23.  75 
26.80 
28.05 
25.45 
27.30 
28.40 
26.55 
27.85 
26.15 
26.25 
24.35 
26.30 

27.  45 

19.  95 
24.57 
23.35 
27.75 
29. 40 
24.85 
27.50 
2.'».  .50 

24.  45 

23.  95 
24  75 

26.  25 
27. 95 

20.  75 
30.25 

28.  40 
29.05 
20.  05 

27.  25 
30.  30 

27.  .50 

28.  70 
29.25 
20.  15 
2.5.  45 
27.  50 
27.  25 

29.  30 
28.95 
20.  05 

24.  80 
29.  15 

24.  70 

25.  90 
25.00 
25.  35 
25.  05 
20.  .55 
2.5.  95 
24. 15 

25.  40 
24.  20 
•26.35 

26,  25 
'25.  .35 
25.15 
28.70 
26.10 
26.90 
25. 20 
23.75 
24.85 
23.80 
26.55 
2H.35 
25.55 


Per  ct. 
50.55 
47.75 
50.50 
46.75 
57. 70 
48.50 
49.60 

52.  85 
45.55 
47.75 
50.80 
51. 00 
.52.  00 
50.  25 
51.90 
5-2.00 
48.00 
59.00 
49.67 
56.00 
41.00 
44.00 
46.05 
50.65 
46.15 
48.60 
50  65 
48.10 
45.75 
44.50 
43. 75 
41.00 
41.00 
40.  .50 

43.  00 

44.  25 
43.75 
46.13 
47.  OJ 
44.00 
42. 15 
44.70 
40  45 
42.65 
42.  70 
46.  00 
42.  25 
46.  35 
45.60 
51.10 
53.55 
51.15 
48.70 
46.00 
49.50 

53.  50 
47.80 
52.  50 
47.10 
48.50 
49.  55 
49.35 
47.83 
42.00 
45.00 
48.10 
46.00 
50.90 
44.70 
45.40 
48.00 
41.50 
48.00 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 

2 

2 

2 

2 

2 
o 


2 


2 

9 

2 
2 
2 


2 
2 
2 


2 
o 

4 

2 

2  , 


A 
A 

A 
A 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
4 
2 
2 


A.S. 
A.B. 

R. 

R. 
A.S. 
A.B. 
A.B. 
A.S. 

R. 

A.  o.  B. 

A.  S.  B. 

A.B. 

A.B. 

A.B. 

A.B. 

A.S. 

A.  S.  B. 

R. 

(*) 

A.S. 

A.  S.  B. 

A.  S.  B. 

A.S. 

A.S. 

A.  S.  B. 

A.S, 

A.S. 

A.S. 

A.  S.  B. 

SB. 

S.  B. 

S.  B. 

SB. 

A.B. 

A.  S.  B. 

A.S.  B. 

A.  S.  B. 

A.S. 

A.S. 

A.  S.  B. 

R. 

A.B. 

R. 

R. 

R 

A.B. 

A.B. 

R 
A.  S.  B. 

A.S. 
A.  n.  B. 

A.  B. 
A.  S.  B. 

A.B. 

A.B. 
A.  S.  B. 

A.S. 

A.S. 

A.S. 
A.  S.  B. 

A.S. 
A.S.B. 
A.  S.  B. 

A.B. 
A.S.B. 
A.  o.  B. 
A.  S.  B. 

A.S. 
R. 

A.S. 
R.t 

A.B. 
A.  S.  B. 


L    Test  plate  only  accepted. 


f  Two  pieceft  gave  \emn  than  57,000  poands. 
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Tablr  IV.—Tennle  talt,  ChuUr  iMal.— Continaed. 
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l.UO  !     .535U       .SKM     ffi!,n 


.52»      .SUu 
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i.oa?  .MBo  .was  ' 
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,B»  ,    .filOO      .4875 


.4Rgt)       .4tS5  ; 


«.M 

42.M  . 

M.4& 

M,TM 

i>  pisoa  bkd  raaik  nrAcc. 


NORWAY  STEEL. 


(I>IH|> 


i.r.  Lient.-nant   K.  .1.  Drake,  U.  8.  N.) 


The  materiiil  to  be  suiiplied  i;onsistcci  of  ship  aud  boiler  piste.  llM 
steel  wiiH  made  at  tlie  Norway  Steel  and  Iron  Works,  South  Boston, 
iuid  rolled  into  Hhilts,  as  hereafter  described,  beinfc  reheated  and  rolled 
into  plate  at  the  Bay  State  Iron  Worku,  about  a  mile  and  a  half  distant 

At  the  end  of  188:(,  the  tivni  of  Naylor  &  Co.,  previously  controltiDj 
the  Xorway  AVorkr),  was  diKHOlved,  and  the  works  pMSed  into  the  band) 
of  a  stock  company,  known  as  the  Norway  Steel  and  Iron  Company 
with  a  change  of  oflicers  and  foremen.  Beyond  the  time  coiisamed  ii 
overhanliiiK  the  fiirnatieH  no  delay  was  caused,  the  new  company  con 
tiuuinfr  the  contraets.  The  drop  in  the  beat-numbers  in  the  table  o 
tests  was  due  to  this  change  of  management. 
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iteel  wa3  produced  by  the  Siemeus-Martin,  or  "  pig  and  scrap  " 
,  in  tliree  10-tou  furnaces.  erecWii  in  1873,  and  of  tlie  following 


a  vUds  of  ports 13     o 

rout  to  back  port* 7      a 

crown  to  bed-Qoor 4      4 

8  supplied  to  each  faniace  bv  a  groap  of  foar  Siemens  prodacers, 
^  in  a  rectangle,  with  central  »hhh,  and  each  group  supplied 
eam-blaBt  from  an  independoDt  boiler. 

I  Heat  Xo.  1892  to  No.  24U,  inclusive,  the  cbarge  consisted  ubu- 
about  one-eighth  preheated  Lonsdale  pig,  oue-half  puddle  balls, 
ree  eighths  sheariuga  and  pit*  and  wrought  iron  scrap. 
1  Heat  So.  39,  and  subsequently,  the  composition  was  vari;tble. 
average  wi'ight  of  charge  waa  18,000  pounds, 
t-muoganese  was  add^'d  to  the  bath  about  seven  minutes  before 
5 ;  up  to  Heat  No.  241 1  from  130  to  100  pounds,  subsequently  2W> 
pounds. 

iverage  time  of  a  hciit  from  charging  to  tapping  waa  between 
1  a  half  and  six  hourv. 
June  14,  1884,  incluHliiig  all  lieats  between  No.  1892  and  No. 

I  iugota  were  top  cast.  Thence  to  August  1,  some  were  top 
ae  bottom  cast,  and  tiiiltsequently,  ineludiug  all  heats  after  No. 
i  bottom  cast  was  alone  uaviX. 

molds  in  general  use  rneiisured:  inside,  top  12  by  20^  iuohea; 
,  13  by  21^  inches;  depth,  60  inches,  corresponding  to  a  capacity 
C  4,370 pounds.  Thejiigots  were  siript>e(iat  acherry  beat,  wash 
and  bloomed  down  to  slabs  from  4  to  7  inches  thick  and  31 
wide,  in  a  three  high  mill  with  coUareil  rolls  58  by  30  inches, 
jyii  vertical  coudensiuj;  Corliss  engine,  43  by  42  iuches,  of  about 
^.  I*.,  and  using  steam  of  70  pouudt,  gauge  pressure.  These 
•V  cut  to  length  as  required  and  sent  to  the  Bay  State  Mills. 

II  be  observed  tliaC  tlie  averai^e  tlii.ikuess  of  the  ingots.  12^ 
gives  2.^  pur  ceut.  nioi'e  reduction  than  at  the  Chester  Mills, 
s  Itettcr  practice,  though  much  depends  uu  the  couilitioiis  of 

p  molds,  8   by  20  by  tiO  inches  and    LO   by  2li  by  00  incUe«,  a^^ 

lally  used,  and  the  t-iiiTiMpondiiig  ingots  rolled  down  without 

'C- 

igliuiit  till'  sa|>ply  of  inaLccial  under  this  Inspectioii  the  upper 

'the  ingot  was  gciicnilly  discanlcd  on  acctiiintof  the  ntisatinfac 

lults  obtained  bv  simijal  experiment  on  the  coiTespootUtiK  fH^'l 

*  dcH(TilH-<l.  p.  -".32,  rl  s,-<l. 

le  Hay  State  Mills,  tlie  plate  train  is  two  high,  110  by  SOinohiM, 

three-high  mill,  yi   by  3(1  inches,  is  used  for  tiiiiahing  plalea  of 

tn  15  iKiunds  per  s(|ii,iie  fool,     liotli  mills  are  driven  from  a 

lorJKontal  condi-nsiii}.'  simple  engine,  30  inches  diameter  of  cyl- 

>y  e  feet  stroke,  dfvi-lo|iiiig  as  high  as  800  I.  H.  P. 

steel  was  tested  at  Uie  Norway  Works  on  a  Kiehle  hydraullu 

B  of  general  design  as  shown  in  Fig.  G,  of  .50,000  poands  capae- 

r  atid  in  good  order.     It  is  worked  by  hand  through  a  singfle 

a  a  rain  in  the  lower  casing,  the  load  being  transmitted  throogh 

)e  to  a  lever  in  the  uiqter  casing  betweeu  stnnchions,  thence  to 

n  lever  at  the  top,  thence  down  one  stanchion  to  a  third  lever  in 

mpconsiatH  nC  iliu  "HknII,''  or  lnvur  of  uttn-l  left  on  Ibe  batlom  And  aide*  of 
,  tbe  overflow  of  ingots,  loakagii  into  the  pit,  niunerH,  *u. 


I 
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the  casing  uuder  the  pump,  theDce  up  the  scale  stanchion  to  the  s 
beam.  The  beam  is  (Itted  with  primary  and  jockey  weights,  rea* 
to  10  pounds,  and  has  adjustable  compensating  attachment.  The  g 
consist  of  high-faced  wedges  5^  by  3^  inches.  The  packings  gave 
quent  trouble  from  leakage,  necessitating  stoppage  and  overbatiiiu 


IIIMENSIONS. 

Kitrencbclchl,.*. Sfl, 

Kun'ni*  Irnuth 7(1. 

EitiTiiif- width 3ft.<iD. 

Welgbt tasoibi. 

ADAPTATION. 

Ti-mllB  !.|i6.:lnM>nH ■  in.  to  34  in.  long. 

KiiundiipKlinens 1  In.diktn.  orlcu. 

Flat  ■'  2  1o.or)PHi|ia.orlHS. 

TnnBverw  speclniFuii ...  12  In.  Iodk- 
CDtD|>reiiMuii       "         ...2()in.  hlghorleM. 


\ 


X 
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ieces  for  tensile  test  were  straightened  cold  from  the  bent  shear- 
out  on  a  planer,  and  laid  oil'  and  measured  before  and  after 
with  Brown  &  Sharp's  gauges.  The  mean  of  several  measure- 
as  tal^en  for  thickness  of  fractured  area. 

ieces  for  quenching  te«t  were  cold  straightened  as  left  by  the 
md  generally  heated  at  a  smith's  forge,  about  twelve  at  a  time 
or  three  deep,  in  an  arched  coke  fire  with  closed  mouth,  but 
es  on  a  flat  tire  under  a  board  with  slight  blast.  On  cooling  in 
820  F.,  they  were  bent  under  a  steam  hammer  with  a  light  uni- 
oke. 

ent  chemical  information  accompanies  the  report  of  tests  to 
tie  curve  of  carbon  properties  (p.  555)  to  be  constructed,  thus 
graphically  the  average  behavior  of  this  material  under  the 
?sts. 

hemical  methods  in  use  are: — for  carbon,  the  color  test;  for 
3se,  a  volumetric  process  devised  by  the  chemist  of  the  Norway 
Mr.  H.  C.  Babbitt,  taking  only  from  ten  to  fitteen  minutes  for 
tid  said  to  give  results  which  agree  well  with  determinations  of 
chemists  using  the  more  common  methods.  Occasional  checks 
^anese  are  also  ma<le  by  the  nitric  acid  and  chlorate  of  potash 

>tal  number  of  heats  tested  up  to  September  I,  1884,  is  369,  of 
L  or  18.7  per  cent,  were  rejected.    Of  the  308  heats  accepted  for 

boiler  plate,  the  average  tensile  strength  per  square  inch  is 
ounds,  with  a  corresponding  ductility  of  25.56  per  cent,  in  8 

Of  the  material  so  accepted,  1,616.22  tons  were  delivered  at 
yard  up  to  September  1,  1884,  while  13.75  tons  or  0.85  per  cent, 
uount  delivered  was  rejected  on  the  quenching  test.  The  per- 
of  loss  due  to  rolling  and  shearing  here  is  estimated  at  27  per 

il  interesting  special  tests  were  made  on  this  steel,  which  will 
I  later  on  under  appropriate  headings. 

following  table  the  tests  are  arranged  in  the  order  of  heats. 
e  noticed  that  many  of  the  earlier  heats,  which  were  too  soft 

plate,  for  which  they  were  run,  would  have  met  the  require- 
►r  boiler  metal,  not  at  that  time  ordered. 

Tablk  V. — Teunile  tests  yonraif  steel. 

"k  "S  "3  w-S-?        "a  "5  -:  ^ 

=  H  a  «bic         a  -         .    «    .       '• 


"^  c^"  o-*  o<«        rz*^zi 

E  -  a  ?        =«2 


^         a         =—         ©4;         ©«       rr^i:        ,.r         ^«;.«5.  'o 


«  ?  --  ^a  ^?         =  «  «9         »:s  ©? 


^^-  S      *c        -3        «,^        '^z       4,«2,      fctu       ^t 

•=  0  S  <;.  4,*-  a,  ^  t  ^ 


-  -  -  -  ^  *  w 

«-  ©  •-  .£  r>»'— I 

>-*             a              S              y  T,-*-'  7"  ai  "*  sj  ^'Z  ^  3  ;?* 

5             «             ^             >  >  >  >  Z  C^  >  >  3  o 

O^Ch<  <  <  <  <  <  'A  ^ 

PercL  Perct.  J'erct.    Inrhex.  Inches.  S'/.  ing.  Pounds.  Per  ct.  Per  ct. 

.14       .30 770  .561  .  A.Vl  57, 779  '  29. 0  48. 0  H  K. 

.13        .32 1.00-J  .5J4  .5*J4  Gl.  500  27.0  43.0  4  A. 

.12        .52 902  .420  .417  67.200  22.0  49.0  tJ  li. 

.12        .48    1.049  .520  .  .M5  .".8,810  26.5  58.0  H  K. 

.15       .37    1.044  .  .525  .548  58,276  26.0  £3.0  8  K. 

.14        .47    1.003  .423  .  42H  65,200  23.0  49.0  8  R. 

.16       .43    l.«>49  .447  .467  61,660  27.0  62.0  4  A. 

.13       .42      1.1K)1  .46.',  .465  64,300  20.5  61. 0  6  R. 

.13       .39    1.006  .526  .530  fiO,  9«7  25.0  52.0  4  A. 

,     .12       .42 977  .442  .415  .')7. 200  26.0  51.0  8  U. 

i     .15       .47    1.004  .4,51  .453  61,090  24.0  51.0:  6  R. 

'     .14       .47    l.OIH  .478  .488  60,739  23.7  49.0!  6  R. 

I     .13       .39    1.023*  .420  .430  60.474  25.5  52. 0  4  A 

!     .18       .23    1.003  .423  1       .426  60,040  25.5  47. 0  i  4  A. 

,      .22       .34    1.004  .516  .518  .59.200  25.5  48.0  8  R 
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Table  V. — Tensile  testSf  Norway  Mteel — CoDtinued. 


Heat  Dumber. 


a 
o 


a     I 


g 

o 


a 
% 


Peret 

1974 18 

1975 18 

1995 14 

2009 12 

2013 15 

2051 12 

2053 ,     .12 

2065 16 

2057 16 

2059 12 

2063 12 

2064 16 

2066    16 

2070 13 

2088 15 

2091 16 

2095 16 

2097 18 

2099 16 

210f> 16 

2111 12 

2113 18 

2115 13 

2117 15 

2119    14 

2136 13 

2138 18 

2139 15 

2140 17 

2141 14 

2143 14 

2145 13 

2149 17 

2151 15 

2153 .21 

2156 .12 

2160    13 

2162 16 

2163 15 

2164    16 

lU65 !    .15 

2107 •    .14 

2168 13 

•J171 1« 

'jl7.'i '     .15 

2l7r» .17 

•Jl76    '     .IX 

•J177 12 

L'17J< 17 

21H»    ;     .15 

2181 .14 

2182 14 

2187    14 

2iH<» I    .  ir> 

•J190 .14 

2101 15 

•lift*'  I'i 

2195 15 

2liH> 2U 

2197 16 

219H    ,     .12 

2199 19 

2200    23 

2202 12 

2204 .14 

220.'> 18 

2206 15 

2208 1    .12 

•2213 ■•    .12 

2215 .12 


'.PercL  Peret 


I 


.33 

1 

.31    ! 

.26  1 1 

.33 1 

.23    

.44 

.35    

.42  ; 

.36 
.35 

.33  1 

.48    

.43    

.45    

.23  1 

.40  ! 

.53  ; 

.36    

.36  i 

.40  1 

.46    

.50    

.32    

.33  ! 

.33    

.35    

.45    

.40 

.37 

.45    

.29    

.33    

.42  1 1 

.31  : 

.28  ' 

.39  : 

.39 

1 

.42 

.37 ' 

.38  , 

.48  ; 

.42    

.39    

.:i3    , 

.35  ' 

.42    

.39    

.33    

.  liti    ...... 

.31  ' 

.44    

.:u    

.35    

.28    

.36    

.31     

.32    

.28    

.36    , 

.39    

.30    

.32    

.'.iO    1 

.2S  '   

.35    

..'{3    

.31     ' 

.34    

.31    

.24  1 1 

.44  , 1 

.30 

r 


Inchee. 

1.000 

.998 

.987 

.991 

.998 

.990 

.993 

.999 

.966 

.987 

.986 

.986 

.9»7 

.991 

.995 

1.001 

1.000 

.998 

.991 

.991 

.990 

1.  920 

.983 

.990 

1.920 

1.225 

.984 

1.222 

1.222 

.990 

.986 

.988 

.986 

.988 

.986 

.993 

.985 

.984 

.985 

.98:j 

.983 
.980 
.979 
.978 
.982 
.9K9 
.979 
.977 
.988 
.991 
.i<89 
.988 
.988 
.992 
.  992 
.990 
.985 
.990 
.990 
.986 
.987 
.986 
.982 
.978 
.990 
.990 
.979 
.984 
.989 
.982 
.985 
.986 


-3 

a 

"Eg 

9^ 


■a 

•E 
o  , 


I 


ra   I 


I 


Inehe*. 
.512 
.510 
.437 
.434 
.450 
.415 
.406 
.490 
.463 
.480 
.462 
.401 
.405 
.465 
.458 
.465 
.470 
.4.52 
.423 
.461 
.464 
.290 
.466 
.466 
.290 
.290 
.420 
.296 
.287 
.427 
.424 
.435 
.440 
.431 
.442 
.426 
.443 
.438 
.443 
.441 
.430 
.4.30 
.415 
.463 
.442 
.  4:3 
.431 
.442 
.418 
.412 
.413 
.  425 
.427 
.419 
.421 
.  420 
.430 
.417 
.4J0 
.423 
.420 
.426 
.419 
.407 
.416 
.423 
.414 
.418 
.405 
.419 
.408 
.423 


9 


Sq.  ins. 
.512 
.509 
.445 
.429 
.449 
.414« 
.404 
.490 
.448 
.474 
.455 
.398 
.399 
.461 
.456 
.465 
.470 
.451 
.419 
.456 
.458 
.555 
.460 
.461 

.355 
.417 
.361 
.851 
.422 
.420 
.429 
.433 
.419 
.433 
.424 
.436 
.432 
.430 
.434 
.420 
.421 
.406 
.450 
.434 
.418 
.421 
.414 
.413 
.410 
.409 
,  .  420 
.418 
.415 
.418 
.416 
.427 
.414 
.416 
.418 
.413 
.420 
.410 
.398 
.413 
.418 
.403 
.411 
.403 
.411 
.404 
.417 


a 
o 


faSbC 

«  a 
up 

> 


Pounde, 
58,900 
59,000 
60,340 
61.625 
50.200 
60,964 
57,288 
55.850 
60.516 
60,450 
60.850 
6:.  020 
62.393 
61,430 
60,844 
63,685 
63,049 
64,450 
63,251 
66,721 
62,844 
65,791 
60,600 
60.610 
65.584 
63.080 
69.556 
63,823 
63,002 
65.108 
60,107 
62, 5M 
64.008 
61.435 
71,600 
60,862 
61.580 
00.688 
61.300 
62.180 
(i3,5e0 
60, 615 
61,620 
60,600 
62,220 
61.407 
6:1,050 
56.745 
63.270 
59.862 
58.006 
57.562 
61.001 
58.800 
59,100 
60. 752 
63.067 
63.004 
60,100 
60.0.18 
61, 031 
61,^ 
64,070 
65,100 
63,271 
61,417 
64.127 
62,246 
61,267 
60,142 
00,816 
00,66» 


Peret 
27.0 
26.5 
26i0 
25.5 
26.0 
26.0 
24.0 
28.0 
26.0 
26.0 
26.3 
25.3 
26.0 
20.0 
26.3 
26.0 
26.0 
26.0 
26.0 
26.0 
27.5 
26.0 
26.5 
27.0 
20.0 
26.2 
25.5 
26.8 
27.5 
25.2 
25.5 
26.0 
25.0 
27.0 
21.8 
26.5 
2&0 
26.2 
26.6 
27.6 
23.0 
28.0 
25.6 
26.6 
26.8 
28.0 
25.6 
80.0 
23.0 
25.0 
27.0 
26.5 
28.5 
26.0 
25.5 
26.6 
25.2 
27.0 
27.6 
28.6 
26.6 
25^6 
27.6 
2S.0 
26.0 
26.0 
28.0 
28u0 
25.6 


!  5 


o 

9 

a 

5Z5 


9 


0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 


Peret 
40.0 
48. 
42. 
51. 
60. 
51. 
50. 
43.0 
43.0 
39. 
47. 
51. 
54. 
47. 
43. 
46. 
51. 
51. 
50. 
49.0 
53.0 
60. 
49. 
46. 
.52. 
59. 
58. 
44. 
54. 
51.0 
55.0 
45.0 
4a  0 
40.0 
46.0 
44.0 
40.0 
4&0 
50.0 
52.0 
40.0 
50.0 
48.0 
46.0 
44.0 
5t>.0 
43.0 
40.0 
50.0 
52.0 
53.0 
43.0 
40.0 
40.0 
50.0 
50.0 
50.0 
43.0 
87.0 
41.0 
41.0 
43.0 
47.0 
51.0 
45.0 
44.0 
4S.0 
4&0 
40.0 
30.0 
48.0 
48.0 


6 
6 


• 


R. 

R. 

A. 

A. 

R. 

A. 

R. 

R. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

R. 

A. 

A. 

A. 

A. 

A. 

R. 

A. 

A. 

A. 

A. 

A. 

A. 

R. 

R 

R 

R 

R 

A. 

R 

R 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A 

A. 

A. 

A. 

A. 

A 

A. 

A 

A 
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Table  V. — Tensile  testSy  Norway  steel — ContiDued. 


lumber. 


ftrbon. 

« 

2           P 

S       i 

verage  original 
width. 

verage  original 
thickness. 

verage  original 
area. 

oe  biu 
S  P  ° 

P  «  OS 

»  ®  2. 

08 
P      . 

*=§ 

SO* 

it 

verage  final 
area. 

nmber  of  tests. 

ccepted  or    re- 
jected. 

Q 

a      0. 

Per  cL  Per  el 

.  Jiichet. 

< 
Inches. 

< 

Sq.  int. 

< 
Pounds. 

< 



Per  ct. 

Per  ct.  , 

< 

eret. 

.14 

.29    

'      .982 

.471 

.463 

60.524 

26.0 

41.0       4 

A. 

.18 

.29  1 

.985 

.424 

.418 

62, 872 

25.5 

54  0  i    4 

A. 

.15 

.39  ' 

QSiA 

.404 

.397 

63,081 

25.2 

50.0       4 

A. 

.14 

.24; 

.967 

.466 

.454 

60,265 

28.2 

50.0       4 

A. 

.15 

.39    

.965 

.422 

.409 

61.141 

25.5 

45.0       4 

A. 

.15 

.45      

.983 

.424 

.419 

65,796 

26.0 

45.0       4 

A. 

.15 

.27  ; 

.984 

.470 

.463 

63,169 

25.0 

51.  0  ;    4 

A. 

.14 

.23    

.987 

.462 

.456 

63,078 

26.0 

53.0       4 

A. 

.17 

.33    

.986 

.464 

.457 

61,886 

26.5 

43. 0       4 

A. 

.16 

.32    

.981 

.471 

.463 

62,050 

26.0 

42.0       4 

A. 

.16 

.30    

.980 

.430 

.423 

62, 382 

26.0 

42.0       4 

A. 

.14 

.30    

.979 

.417 

.412 

61,  9.39 

26.0 

49.0       4 

A. 

.12 

.30      ..   . 

.985 

1      .  422 

.416 

61,666 

26.0 

47.0  ;    4 

A. 

.15 

.21     

1.220 

!      .244 

.299 

62,492 

25.0 

49.0  !    4 

A. 

.15 

.33    

1.  260 

1       .255 

.  320 

65,273 

25.0 

54.0       4  !     A. 

.15 

.36    

1.  260 

.245 

.307 

69,  287 

26.0 

56. 0       4       A. 

.19 

..36    

1.  230 

.253 

.311 

66.369 

25.0 

52.  p       4       A. 

.17 

.40    

1.  220 

240 

.294 

65,058 

25.0 

50. 0       4       A. 

.19 

.32    

1.  235 

.249 

.308 

65.059 

25.0 

51.0  ,    4       A. 

.18 

.31    ...    . 

1.  220 

.242 

.295 

65,090 

25.0 

53.0  i    4 

A. 

.16 

.38    

1.  220 

.230 

.281 

63,681 

27.0 

46.0  '    4 

A. 

.19 

.35    

1.  220 

.  239 

.293 

67.231 

25.0 

48.0  '     4 

•  A. 

.18 

.33    

.      1. 220 

.245 

.299 

67,146 

25.0 

46.0       4 

A. 

.15 

.29  , 

1.  222 

.249 

..308 

63,794 

26.0 

46.0       4 

A. 

.13 

.33    

.      1.210 

.238 

.287 

66,260 

26.0 

47. 0       4  i     A. 

.15 

.31    

1.210 

.243 

.295 

65,998 

25.0 

47.0       4  ;     A. 

.12 

.30    

.      1.222 

.241 

.296 

64,138 

25.0 

46. 0       4       A. 

.14 

.26    

1.  220 

.245 

.297 

64,968 

25.0 

47.0  1    4 

A. 

.14 

.36    

.987 

.240 

.237 

66.404 

25.0 

50.0  1     4 

A. 

.13 

.31    

.985 

.475 

.468 

60.910 

25.0 

49.0       4  !     A. 

.15 

.38    

.983 

.477 

.469 

62, 330 

25.0 

43.0       4 

A. 

.21 

.41    

.987 

.473 

.467 

69,  286 

25.0 

54.0       4 

A. 

.16 

.28    

.980 

.457 

.449 

67,  682 

2.5.0 

53.0       4       A. 

.13 

.38    

.984 

.460 

.453 

59.597 

27.0 

47. 0  ;     6  '     R. 

.18 

.35    

.983 

.469 

.461 

62.424 

25.0 

48. 0  ;     4  i     A. 

.15 

.32    

.984 

.457 

.450 

63,966 

25.3 

48.0  i     4  ,     A. 

.13 

.36    

.983 

.470 

.462 

60,677 

25.0 

53.0       4 

A. 

.12 

.27     

.980 

.460 

.451 

61,  793 

25.0 

46.0       4 

A. 

.18 

.31    

.982 

.460 

.452 

60,712 

26.0 

47.0       4       A. 

.17 

.31    

.985 

.490 

.480 

63. 142 

2.5.3 

47.0       4  1     A. 

.18 

.34    

.981 

.463 

.454 

e»3.  486 

25.5 

47.0       4  ;     A. 

.13 

.33    

.985 

.458 

.451 

61,  287 

25.0 

46. 0       4  1     A. 

.15 

.31     

.987 

.482 

.476 

61.  585 

26.  0 

49.0       4  1     A. 

.14 

.27    

.987 

.  306 

.304 

61,  2,57 

25.0 

64.0       4       A. 

.18 

.49    

.982 

.450 

.441 

64,  820 

25.5 

45.0       41     A. 

.22 

.36    ....•- 

.984 

.473 

.465 

61. 11.2 

25.  0 

4f».0       4       A. 

.15 

.31    

.981 

.476 

.466 

61,358 

26.  5 

49.0       4       A. 

.18 

.33    

.976 

.  4:>5 

.444 

60,  231 

25.  5 

49.0       4       A. 

.17 

.36    

.979 

.473 

.463 

62,  485 

25.5 

47.0       4  '     A. 

.12 

.38    

.981 

.477 

.467 

63.104 

26.  0 

51.0       4  •     A. 

.13 

.43    

.  977 

.460 

.  4.'>0 

61,  9.->7 

25.5 

53.0       4       A. 

.12 

.35    

'.ff75 

.467 

.456 

62,  827 

25.  0 

52. 0       4  ,     A. 

.18 

.43    

.475 

.4(» 

61,  K65 

25.  0 

51.0       4       A. 

.15 

.38    

.984 

.421 

.414 

60,600 

25.  0 

41.0       4  '     A. 

.18 

.40    

.986 

.  422 

.417 

64.  825 

24.0 

41.0       6  '     R. 

.14 

.33    

.9H3 

.421 

.412 

0:J.  030 

25.  0 

42.0       4  I     A. 

.15 

.32    

.976 

.  463 

.  453 

61,944 

2.5.5 

41. 0       8       A. 

.12 

.46    

.  982 

.426 

.419 

59.  8JM) 

26.0 

41.0       8       R. 

.13 

.36    

.  98.') 

.  422 

.417 

fr».  K49 

26.0 

42. 0       4       A. 

.18 

.35    

.  982 

.412 

.405 

64.  7.59 

25.  0 

43. 0       4       A. 

.18 

.36    

.  983 

.  421 

.413 

61,930 

26.3 

45.0       4  ,     A. 

.1.1 

.30      

.971 

.46J 

.4:16 

61.  6VS4 

25.2 

52. 0       4 

A. 

.18 

.3(1    

.976 

.478 

.  466 

62.  K21 

25.  2 

53. 0       4 

A. 

.12 

.35    

.976 

.490 

.477 

61,381 

25.0 

52.0       4 

A. 

.12 

.36    

.981 

.455 

.444 

58.000 

22.  5 

39.0       6 

R. 

.15 

.35    

.971 

.300 

.290 

64,294 

25.3 

49. 0       4       A. 

.18 

.25      

.976 

.  300 

.294 

63.  207 

25.2 

53.0  .     4  ,     A. 

.13 

.30    

.977 

.476 

.  465 

57,920 

20.5 

49.0       6  1     R. 

.13 

.28    

.970 

.  2.36 

.  229 

62,  158 

25.0 

53.0       4       A. 

.14 

.27    

.968 

.'244 

.236 

60,  357 

25.0 

52.0  ;     4  1     A. 

.13 

.27    

.989 

.281 

.279 

60,837 

25.0 

53. 0  ,    4  1     A. 

.13 

.36    

.990 

.245 

.243 

66,936 

25.0 

61.0       4 

A. 

.14 

.39    

.979 

.418 

.409 

58.  180 

20.5 

48.0 

6 

B. 

.15 

.34    

.984 

.241 

.237 

62,713 

25.2 

56.0 

4 

A. 
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Tarlk  V. —  Termile  iiutiM,  Xorway  8trel — Continned. 


Jloat  number. 


z 

&> 
a 
ce 

cs 


z 
O 


-a 

a 

I' 

"<1 


2 

a? 


c 
«  C 


> 


*^  e 


X 

c 


Kg 


X 

1 


23fi8 
2360 
2371 
2373 

2;{7r> 

2377 

2379 

2381 

2382 

2384 

2;i8fl 

2:587 

2388 

2.'J1>0 

2301 

2393 

2;J01 

2395 

2396 

2:J97 

2398 

24nl 

2402 

2403 

2404 

2405 

2406 

2407 

2408 

2409 

2410 

2411 

39 

40 

41 

43 

44 

45 

»52 

64 

65 

66 

67 

(8 

r.9 

70 

71 

72 

7:1 

U'.i 

10(1 

1(17 

Mil 

111 

112 

11:; 

lU 

11:. 

llii 

liT 

11- 

II'.* 

'•:■) 

IT*. 

i-.O 

'.-I 
l^_' 

'Ml 

I-: 
i>- 
ij-'.t 


PereLPerrt.  Peret 


Inefien. 


.14 

25  .... 

976 

.18 
.14 

.30  ... 

982 

.25  ... 

976 

.17 
.15 

.15 
.19  ' 

.40  ... 

U84 

27  |... 

984 

1 
.31  ... 

977 

35  ... 

97fi 

.18 

35  ... 

980 

.18 
.18 

.  ;m»  ... 

98:t 

45  ... 

989 

.17 
.15 
.27 

.40  ... 

981 

.31  ... 

.984 

29   . . 

974 

.15 

.30  ... 

.984 

.18 

.33  ... 

98U 

.  18 
.16 
.  18 
.  19 

.37  ... 

.98:1 

.  37  . . . 

.978 

.  30  . . . 

982 

.  30  . . . 

.982 

.18 
.  12 

.28  ... 

.  985 

.31  ... 

.974 

.20 
.31 

.30  ... 

.975 

.  39   . . 

.979 

.  17 

.35  ... 

.972 

.  16 

.33  ... 

.982 

.  22 

.36   . . 

.974 

!23 

.23  .... 

.  975 

.  14 

.34  ... 

.  974 

.21 
.  IS 
.  1« 

.  32  . . . 

.988 

.  3«»  . . . 

.984 

.31  ... 

982 

.  19 

.35  ... 

980 

.  13 

.  32   . . 

970 

.33  ... 

970 

.  17 
.  22 

.18  ... 

9(i9 

.30   ... 

WW 

.  '•2 

211   . . 

970 

!l7 

.23  ... 

970 

.  18 

32  ... 

978 

.  16 

38 

980 

.  16 

.18 

31  .... 

983 

33  ... 

1M»0 

.  1.") 
.  14 

26  ... 

980 

3S   ... 

979 

.  18 
.  16 

37  .... 

980  ' 

40   ... 

978 

.20 

2.-.  .... 

980 

.19 

'i.'i  . . . . 

978 

.  20 
.  1:. 

27  

979 

.•{2  .... 

974 

.  1.'. 

:j-j  

97«; 

•  1-1 

38 

976 

.21 

4.'.  .  .. 

976 

•  i>> 

17  .... 

9S1 

.  IT 
.  15 

46 

WV.i 

15  .... 

9SJ  i 

.  IS 

:;n  

979 

.  17 
.10 

:;i)  

96S 

:i4 

991 

.11 

:i9  ... 

!IS7 

.  I.-. 

:;'.»  . .  . 

97s 

.  17 

....J  .  - . 

- .   . 

1177 

.  1.'. 

_  1  . . . . 

'.».•<'» 

.  10 

:6 

. 

971 

.  17 

■  1  1 

.  "J" 

1:; 

!»75 

17 

9(;7 

17   ... 

969 

.  I> 

h;  . 

IMJ.'i 

.  Ill 

i:;  .  .  .  . 

9MJ 

.  ].: 

.■■1   ... 

9.>0 

.  17 

.  1 .". 

•.':' 

'.JSO 

1::   ... 

!t.-S 

\:>    

9!»1 

.  1 ; 

:{.'i  

9,-»; 

Inches. 
296 
440 
447 
418 
482 
300 
300 
291 
275 
297 
295 
299 
299 
472 
473 
472 
482 
472 
473 
248 
241 
247 
237 
2.38 
470 
2:)6 

237 
3<K) 
282 
300 
204 
3(K1 
303 
201 
290 
394 
287 
298 
311 
280 
290 
305 
301 
283 
312 
29G 
303 
293 
298 
2.--4 
301 
293 
303 
281 
297 
300 
277 
30<( 
275 
285 
30s 
2>7 
29<» 
3ii8 
2!>0 
-92 
2S9 
2!h) 
330 
310 

:;3K 

330 
.3.3;: 


8q.  int. 
.290 
.438 
.241 
.412 
.473 
.203 
.293 
.287 
.271 
.295 
.290 
.295 

.464 
.464 
.463 
.471 
.461 
.405 
.242 
.235 
.  242 
.232 
.  231 
.462 
.228 
.221 
.231 
.297 
.277 
.295 
.29:1 
.290 
.204 
.281 
.200 
.205 
.280 
.293 
.305 
.280 
.299 
.299 
.204 

.  MrHl 

.  505 
.290 
.207 
.290 
.201 
.278 
.294 
.280 
.298 
.271 
.203 
.294 
.208 
.304 
.271 
.279 
.:i02 
.281 
.2K1 

.:{uo 
.2R:i 

.282 
.279 
.  285 
.  325 
.  ;«)7 

.:tn4 
.:{20 
.:i20 


.*  I 


Pound*. 
61.177 
57.999 
64.354 
58,006 
61.500 
63.498 
65^713 
66.368 

I  64^107 
65.026 
65.298 
63,739 
61,545 
61,000 
61.207 
66.047 
65.142 
60,023 
63,705 
63,546 
64.1(i6 
64.039 
72.754 
70,006 
67.057 
04.466 
69,155 
66.350 
65,843 
63.250 
63.382 
63,030 
60.080 
62,280 

,  60.190 

^  62. 170 
64.709 
60,694 
6.\781 
61,303 
60.815 
60,  .W2 
60.291 
58,462 
61,330 
00,270 
61.750 
62,934 
61. 285 
01.  fSii 
00,  324 
61.750 
66.513 
63,281 
62.203 
09,797 

62. 174 
63, 320  . 
60,269 
60,088  . 
02,948 
60, 605 
60,607 

:  (U.308 
60. 337 
63.041 
60.129 
63.380 
62,728 
57,903 
59.  331 

58. 175 
04.160 
00,420 


Psrei. 
26.0 
21.0 
25.0 
SI.  2 
25.3 
25.2 
26.0 
25.5 
25.0 
23.2 
25.2 
26.3 
26.U 
26.0 
25.2 
25. 0 
26.0 
26.0 
25.2 
25.3 
25.3 
25.5 
25.0 
26.0 
21.5 
25.5 
25.0 
25.0 
25.0 
25.3 
25.0 
26.2 
27.0 
25.2 
26.0 
25.3 
24.0 
2&5 
23.0 
26.5 
28.2 
27.0 
26.3 
28.0 
21.0 
27.0 
245 
24.0 
'2.\\t 
2,'i.5 
25.  5 
26.0 
24.5 
24.0 
27.0 
25.5 
25. 5 
25.2 
25.3 
27.0 
28.0 
26.5 
26.5 
24.2 
24.3 
23.5 
27.0 
25.5 
24.5 
26.5 
25.5 
24.3 
24.2 
24.0 


Per  et. 

.V2. 0 
44.0 
61.0 
40.U 
47.0 
50. 0 
.M.O 
33.0 
52.0 
53.0 
54.0 
50.0 
49.0 
55.  (I 
55.0 
.58.0 
52.0 
52.0 
.'•2.  u 
51.0 
.S8.U 
5.5.0 
62.0 
62.0 
51.0 
M.O 
61.0 
.56.0 

46.  U 
52.0 
47.0 
50.0 
50.0 
53.0 
54.0 
52.0 
51.0 
52.0 
53.0 
46.0 
52.0 
40.0 
46.0 
4{<.  o 
54.0 
49.0 
50.0 
49.0 
40.0 
.50.  II 
.53.  0 
5*».  0 
.52.  (I 
52.0 
.50.1 
46. 
48. 
52.0 
47.0 
50.0 
50.  U 
.5it.  u 
50.0 
57.  ti 
4!».  0 
51.0 
.51.0 
31.  0 
56.0 
50.0 
49.0 
44.0  I  "^ 
49.0        ^ 

47.  U        4 
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Tablk  v. — Tensile  lests^  Norway  steel — Continned. 


lamber. 


PereL 
.1» 

'  .19 
.14 

,  .19 
.13 
.12 
.13 
.16 

;     18 
!    .17 

i  .19 
i  .13 
.19 
I  -17 
!  .19 
.21 
.16 
.17 
.14 
I  .15 
'  .15 
.18 
.20 
.21 
.19 
.17 
.18 
.14 
.20 
.10 
.17 
.14 
.13 
.18 
.18 
.15 
.15 
.19 
.18 
.17 
.19 
.14 
.16 
.13 
.19 
.21 
.27 
.18 
.19 
.17 
.15 
.13 
.14 
.18 
.15 
.18 
.19 
.20 
.15 
.19 
.17 
.18 
.23 
.13 
.19 
.16 
.18 
.20 
.18 
.18 
.17 


0* 

a 

cs 


Peret. 
.51 
.49 
.50 
.43 
.4q 
.51 
.43 
.55 
.35 
.47 
.53 

:  .35 
.49 
.39 
.37 
.44 
.41 
.39 
.40 
.31 
.30 
.61 
.59 
.36 
.42 
.50 
.38 
.40 
.40 
.32 
.47 
.52 

I  .37 
.39 
.29 
.35 
.35 
.47 
.47 
.45 
.34 
.44 
.39 
.33 
.47 
.45 
.47 
.34 
.32 
.4z 
.34 
.39 
.27 
.31 
.49 
.49 

,  .:i7 
.37 
.22 
.43 
.53 
.43 
.39 
.30 

I  .45 
.  55 
.40 

'  .37 
.39 

I  .57 
.26 


a 
u 
o 

« 

o 


a 
'Sb 

?^ 

> 


PtreL  Inches. 

973 

.971 

,      .971 

I      .967 

964 

977 

976 

978 

978 

.978 

961 

956 

.960 

964 

.978 

'      .980 

974 

.973 

963 

I       .974 

;      .971 

.968 

.976 

.987 

.989 

.987 

.977 

.977 

.977 

.993 

1.005 

1.001 

1.007 

1.006 

.997 

.996 

.909 

.977 

.977 

.980 
.980 
.978 

•  cicMl 

.991 
.982 
.976 
.983 
.985 
.978 
.983 
.982 
.984 
.981 
.985 
.976 
.750 
.977 
.978 
.973 
.974 
.Qf'2 
.979 
.750 
.975 
.978 
.970 
.981 
.977 
.972 
.973 


OS 

a 

SI 

< 


Inches. 
.327 
.344 
.350 
.366 
.344 
.332 
.335 
.339 
.340. 
.345 
.330 
.336 
.334 
.833 
.369 
.374 
.382 
.335 
.333 
.330 
328 
.336 
.331 
.325 
.344 
.336 
.345 
.339 
.328 
.329 
.331 
.326 
.321 
.343 
.335 
.339 
.333 
.339 
.340 
.340 
.340 
.336 
.328 
.333 
.355 
.342 
.325 
.343 
..350 
.335 
.345 
.346 
.340 
..140 
.341 
.328 
.608 
.323 
.336 
.348 
.343 
.346 
.347 
.593 
.338 
.345 
.348 
.388 
.323 
.345 
.338 


Sq.  ins. 
.318 
.333 
.340 
.354 
.336 
.324 
.327 
.332 
.  329 
.337 
.317 
.321 
.321 
.320 
.361 
.367 
.371 
.325 
.321 
.821 
.319 
.323 
.323 
.324 
.340 
.332 
.337 
.331 
.320 
.327 
.332 
.326 
.323 
.344 
.334 
.338 
.333 
.331 
.331 
.3.33 
.333 
.369 
.320 
.  327 
.350 
.336 
.319 
.337 
.345 
.327 
.341 
.340 
.335 
.334 
.336 
.320 
.457 
.31K 
.328 
.3,38 
.334 
.3.39 
.3,39 
.445 
.330 
.337 
.3.38 
.  326 
.315 
.335 


E  «  a 

;:;  •  2 

CD  ZZ 

«»  o  S 

p.  ®  2 


Pounds. 
63,945 
62, 418 
56,994 
62,841 
60/269 
62,  456 
62,543 
60,168 
60,222 
61,625 
63,013 
62,  318 
61,423 
60,500 
63,347 
64,219 
60,511 
65,699 
60,875 
61,450 
64,563 
66,819 
71, 702 
62, 436 
62, 575 
64.860 
59,980 
60,475 
60,990 
59, 379 
66,761 
61.350 
58. 939 
61.279 

:  60.597 
61,946 

i  62, 152 

I  64,403 
61,882 
63,222 
62.846 

,  59,608 
60.544 

!  61,811 
6.5, 727 

1  65, 152 
70,^32 
58,311 
62,839 
60,  617 
60,387 
60,740 
65.660 
64,142 
63.027 
60.097 

,  58.822 
62.  3.38 
58.200 
64.174 
.S8.  627 
60.888 
65.508 
60.  398 
6:i.935 
.57,688 
56.  .570 
63. 6'.0 
62.  071 

!  6.3.054 
56,895 


3 
0 


a  . 

«  c 

c 

«  P 
»-  © 


Perci. 
24.5 
26.0 
25.3 
28.0 
26.0 
24.0 
21.5 
27.0 
26.0 
27.0 
25.0 
24.3 
24.3 
24.5 
25.0 
26.0 
25.3 
25 
30 
27.0 
26.5 
26.2 
22.3 
26.0 
25.3 
22.  2 
27.0 
28.0 
27.0 
26.0 
23.5 
26.0 
26.3 
25.0 
26.0 
2.).  5 
24.5 
24.5 
27.0 
2.5.  3 
25.0 
26.3 
25.  5 
25.0 
24.0 
26.5 
24.  0 
28.3 
23.0 
24.5 
24.3 
23.5 
21 
23 
25 
27.0 
27.  0 
25.2 
25.0 
25.0 

«  28.0 
27.3 
2.5.0 
25.0 
25.5 
27.0 
28.0 
24.5 
27.0 
25.3 
2&5 


CO 

a 

ee  eO 

f- 
9 

> 


Peret. 
49.0 
48.0 
44.0 
59.0 
48.0 
55.0 
52.0 
48.0 
48.0 

4ao 

47.0 
48.0 
45.0 
46.0 
48.0 
58.0 
51.0 
46.0 
46.0 
46.0 
47.0 
48.0 
49.0 
47.0 
44.0 
48.0 

-  46.0 
47.0 
48.0 
47.0 
49.0 
48.0 
47.0 
45.0 
45.0 
46.0 
47.0 
46.0 
44.0 
48.0 
45.0 
47.0 
47.0 
45.3 
45.0 
47.5 
49.0 
45.5 
45.0 
47.5 
45.5 
45.0 
57.0 
57.0 
46.0 
46.0 
47.0 
4&0 
47.0 
46.0 
46.0 
47.0 

.  46.0 
48.0 
47.0 
45.0 
43.0 
47.0 
4a  0 
45.0 
45.0 


5 


« 

XX 

a 

JZ5 


t 


6 


A, 

A. 

R. 

A. 

A. 

A. 

R. 

A. 

A. 

A. 

A, 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

B. 

A. 

A. 

B. 

A. 

A. 

A. 

B. 

A. 

A. 

R. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

A. 

R. 

A. 

A. 

A. 

A. 

A. 

R. 

R. 

A. 

A. 

A. 

R.    . 

A. 

A. 

A. 

A.* 

A. 

R. 

A. 

R. 

A. 

A. 

A. 

A. 

R, 

R. 

A. 

A. 

A. 

R. 


.V  T- 


•21 


*  Boiler  nseUl. 
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448 
450 
452 
454 
455 
466 
457 
458 
459 
460 
462 
404 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
478 
ifi 
495 
496 
4»7 
498 
499 
500 
501 
5<»*2 
503 
505 
506 
507 
508 
500 
510 
511 
512 
515 
519 

5i;o 

524 
5'Jfl 

650 
(«(K) 
CCl 
GtV* 

G(U 

m:y 

f)(W( 

f)<i7 

Ci-.H 

C70 

077  . 

078 

C79 


a 
o 

•e 

ee      I 
U      ! 


a 


^ 


I 

Pk 

s 


Perct. 

.19 

.23 

.19 

.19 

.14 

.26 

.18 

.19 

.18 

!    .19 

.23 

.21 

.18 

.24 

.19 

.23 

.'J2 

.23 

I    .18 

I    .19 

i     .22 

I     .18 

I  -17 
.19 
1  .20 
'  .19 
.16 
.18 
.20 
.20 
.21 
.22 
.19 
.21 
.20 
.20 
.20 
.19 
.18 
.13 
.18 
.18 
.19 
.18 
.19 
.18 
.18 
.19 
.17 
.  18 

.ir» 

.18 

.11 

.18 
.  11 
.15 
.10 
.H 
.17 
.!() 
.  14 
.12 
.12 


PgretlPeret.' 

'     .39  1 

i     .41 

.50 

.45 

.45 
;  .40 
.     .41 

'     .37 
I     .39 

.56 
i     .  44  I 

.40 

.44 

.51  ,. 

.43    . 

.40 

.48    . 
I     .42  ! 

.46  I 

.47  ' 

.31  • 

.49 

.50  ! 
'     .60    , 

.47;, 

.48  ' 

.52  ! 
'     .44  |, 

.89  I 

.51 

.54  i 
,    .50  '. 

.65  I 

.44  ' 

.51   I 
'     ..18    , 

.64  I 

.45  ' 

.40    . 

.53  ' 

.49 

.47 

.45 

.42 

.50 

.  6.'» 

.:i9 

.4:{ 

.  29 

.30 

.U9 

.41 

.31 
I  .  34 
'     .41 

.30 

.:u 

.     .40 

.42 
,     .34 

.30 
I     .43 


a 

?^ 

> 


Inehet. 
.972 
.966 
.970 
.981 
.979 
.980 
.976 
.978 
.970 
.976 
.980 
.982 
.986 
.985 
.983 
.988 
.983 
.976 
.978 
.974 
.991 
.  99o 
.997 
.995 

.995 
.995 
.993 
.994 
.991 
.990 
.994 
.992 
.985 
.986 
.981 
.983 
.981 
.988 
.983 
.982 
.991 
.987 
.982 
.975 
.981 
.975 
.976 
.971 
.973 
.  975 
.977 
.975 
.W18 
1.  005 
1.000 
.  H99 
1.010 
1.022 
.909 
.909 
.972 
.970 


a  a  .a 

9«« 


9   « 


Inches. 
.832 
.348 
.349 
.383 
.368 
.380 
.876 
.365 
.B59 
.367 
.882 
.395 
.3.'>8 
.350 
.366 
.336 
.350 
.373 
.353 
..874 
.360 
.340 
.362 
.313 
.357 
.360 
.360 
.861 
.382 
.366 
.367 
.306 
.379 
.364 
.298 
.337 
.356 
.337 
.346 
.  313 
.341 
.304 
.  325 
.342 
.357 
.347 
.346 
.330 
.420 
.407 
.401 
.429 
.400 
.428 
.400 
.409 
.418 
.397 
.395 
.418 
.394 
.390 
.420 


«  g  • 

>9  P, 


8q.  int. 
.824 
.336 
.339 
.376 
.360 
.873 
.366 
.357 
.352 
.357 
.376 
.388 
.354 
.344 
.352 
.333 

.364 
.345 
.864 
.857. 
.838 
.361 
.813 
.854 
.358 
.85K 
.859 
.381 
.364 
.363 
.863 
.876 
.358 
.294 
.830 
.350 
.331 
.342 
.307 
.3:<5 
.300 
.  322 
.336 
.348 
.341 
.338 
.323 
.390 
.396 
.392 
.419 
.398 
.414 
.402 
.4:i3 
418 
.401 
.403 
.405 
.381 
.379 
.407 


Pounds. 
I  03.609 

62,878  I 
'  62.150 
i  60,231 
61.051 
;  66,889 
I  65,471 
:  65,762 
62. 321 
I  59,707 
6:1,267 
62,255 
i  60.056 
•  62,253 
!  60.658 
60.100 
61.555 
62.681 
60.550 
60.800 
61.005 
67.4h8 
63.402  j 
64,280  I 
65.208  ! 
66.765  : 
60,045 
64,036 
^1,850 
63.025  ' 
66,048  I 
72,666  I 
61,081  I 
62. 268  I 
60,432 
64,044 
63,401 
63.  IM 
62.008 
60,f<34 
60,800 
60,841 
61,700 
01.285 
63.481 
62.040 
65,857 
66.081 
62,724 
60,103 
60.552 
61.781 
61.442 
66,506 
58,271 
60,448 
58.710 
57.  «17 
61.744 
02,600 
68.050 
68.080 
56.834 


a  . 

«a  a 

o 


Peret. 

2ao 

25.0 

26.5 

30.0 

25.0 

2S.0 

20.3 

23.5 

24.3 

27.0 

25.0 

25.0 

27.0 

28.0 

26.8 

27.0 

26.2 

27.0 

25.0 

27.5 

23.5 

28.3 

27.0 

24.0 

26.3 

24.0 

27.0 

24.6 

27.0 

25.6 

23.3 

23.2 

24.0 

24.3 

17.0 

25.0 

26.5 

24.0 

2.^0 

2^.Z 

26.0 

27.0 

25.0 

20.6 

26.0 

25. 

25. 

25. 

23. 

28. 

2.\ 

2.x  2 

2.^5 

24.3 

2a  2 

27.6 

27.6 

2&5 

28.2 

27.8 

28.0 

26.0 

26.6 


«: 
9 
« «■ 


Peret. 
47.0 
48. 0 
44.0 
80.0 
43.0 
43.0 
64.0 
57.0 
40.0 
43.0 
58.0 
61.0 
44.0 
44.0 
44.0 
44.0 
44.0 
42.0 
43.0 
43.0 
43.0 
46.0 
42.0 
50.0 
45.0 
52.0 
42.0 
46.0 
40.0 
44.0 
49.0 
4.S.0 
42.0 
43.0 
52.0 
47.0 
45.0 
46.0 
46.0 
50.0 
45.0 
43.0 
48.0 
46.0 
44.0 
47.0 
47.0 
46.0 
57.0 
.V2.0 
51.0 
50.0 
53.0 
5i;.  0 
51.0 
50.0 
51.0 
46.0 
53.0 

&ao 

60.0 
61.0 
60.0 


K 

c 


o 

E 

a 


'J 

ft." 

o 


A 

A 

A 

A 

A 

A 

R 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

B 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
B 
A 
J 
A 
A 
B 
A 
B 
A 
A 
A 
A 
A 
A 
B 
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BLACK  DIAMOND  STEEL. — PARK,  BRO.  &  CO. 

(Inspectors,  Passed  Assistaat  Engineer  E.  A.  Magee  and  Assistant  Engineer  L.  D. 

Miner.  U.  S.  N.) 

The  material  to  be  sapplied  consisted  entirely  of  ship-plate,  and  was 
prodnced  by  the  Siemens-Martin  process  in  two  14ton  furnaces.  The 
erection  of  these  furnaces  was  commenced  August  18,  1879,  by  Messrs. 
William  Swindell  &  Bros.,  of  Pittsbargh,  the  first  cast  bein^  made  in 
1880.  They  were  subsequently  enlarged  to  12  tons  capacity,  and  finally, 
io  September,  1883,  to  14  tons  each.  They  stand  side  by  side  in  one  pit 
of  3.'$  feet  and  25  feet  semi-diameters,  and  are  served  by  a  single  ladle, 
of  15  tons  capacity,  operated  by  a  hydraulic  crane  in  the  center  of  the 
pit.  The  furnaces  are  29  feet  7  inches  long  by  10  feet  IJ  inches  wide 
by  10  feet  8^  inches  high  over  all,  while  the  hearth  measures  13  feet  6 
inches  by  10  feet  10^  inches. 

Coal-gas  was  supplied  by  Siemens  producers  until  February  25, 1884, 
since  which  time  natural  gas,  led  18  miles  by  pipe  from  Murraysville, 
Pa.,  has  l)een  used  at  a  pressure  of  1  pound  to  the  square  inch.  It  may 
be  interesting  to  state  that  its  composition  varies  as  follows: 

Per  oent* 

Marsh  gas  (CR,) 42  to  88 

Hydrogen 10  to  39 

with  carbonic  acid  (CO2),  carbonic  oxide  (CO),  defiant  gas  (C2H4),  and 

nitrogen  in  smaller  and  variable  quantities.    This  gas  is  admitted  cold 

at  the  ports  of  the  furnace,  the  regenerators  being  used  for  the  air  only. 

It      mot  be  preheated,  on  account  of  the  carbon  thrown  down  from  the 

n  gas  depositing  itself  in  a  hard.la^^er  on  the  checker- work,  gradu- 

f  clogging  it.    Nevertheless,  it  seems  probable  that  the  high  propor- 

of  hydrogen  in  the  fuel  ought,  with  proper  management,  to  dimin- 

:he  amount  of  oxidation  in  the  bath  and  give  a  belter  quality  of 

B       ict,  by  aflbrding  hi<::her  temperature  with  the  same  amount  of  air 

when  ordinary  producer  gas  is  used.     No  trouble  is  experienced 

1        irariations  in  its  composition,  and  its  use  gives  general  satisfaction 

una  r     ilts  in  a  considerable  saving  in  the  cost  of  labor  and  fuel. 

The  ci  ge  for  the  mild  steel  supplied  under  the  Board's  insi)ection 
cou8igteu  uf  Ridgeway  pig  from  Scotland,  containing  about  3^  per 
cent,  of  silicon  and  .03  ]>er  cent  of  phosi)horus;  charcoal-blooms  from 
Chateaugay,  Franklin  County,  New  York,  containing  .015  to  .03  per 
cent,  of  silicon  and  .008  to  .02  ])er  cent,  of  phosphorus,  with  traces 
of  sulphur — these  blooms  form  the  bulk  of  the  charge — ;  steel  scrap 
from  ])late8  of  this  quality,  fcrro  manganese,  generally  from  Terre- 
noire,  France,  and  containing  70  to  85  \n'r  cent,  of  manganese  and  .2 
to  .3  \}er  cent,  of  piiosi)liorus.    The  materials  were  all  charged  cold. 

£x])erimental  heats  were  made,  using  puddled  bars  from  Ilidgeway 
pig.  The  resulting  steel  was  very  soft,  giving  only  59,000  pounds 
tensile  streiigth,  with  .10  per  cent,  of  carbon  and  .28  per  cent,  of 
manganese. 

As  illustrative  of  good  practice  it  may  be  stated  that,  in  addition  to 
those  mentioned  above,  the  following  materials  are  used  for  making 
other  grades  of  steel  than  that  supplied  under  this  ins[)ection  : — l^ud- 
<lle  bar;  old  molds  made  of  Bessemer  iron,  so  that  when  worn  out  they 
maybe  broken  up  and  used  in  the  steel  furnace;  spiegeleisen  from 
Northern  Germany  or  the  Edgar  Thomson  Steel  Works  at  Braddock, 
Pa.,  and  coaUiining  4  to  5  per  cent,  of  carbon,  113  to  20  per  cent,  of  man- 
S^ese,  .5  to  4  per  cent,  of  silicon,  .14  to  .20  per  cent,  of  phosphorus ;  red 
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hematite  iron  ore  from  the  mines  of  the  Kepubliq  Iron  Ore  Company, 
Nortlierii  Micbij^aii,  and  containing:  64  to  (]8  per  cent,  of  iron,  2.86  per 
cent,  (or  less)  of  silica,  and  .03  to  .04  per  cent.of  phosphoms. 

It  is  believed  that  the  })roportion  of  scrap  and  bloom  to  pig  is  always 
large,  so  that,  although  decarburization  is  assisted  by  the  use  of  ore 
in  small  quantity,  the  process  remains  more  the  ''pig  and  scrap"  than 
the  "  pig  and  ore." 

The  average  weight  of  seventeen  heats  of  metal  made  under  this 
contract  was  27,546  pounds;  average  time  from  charging  to  tapping 
seven  hours,  making  about  fifteen  heats  from  each  faruace  weekly. 
Ferroinanganese  w^as  added  to  the  bath  before  tapping. 

The  size  and  shape  of  ingot  vary  with  the  plate  to  be  produced,  the 
shape  being  an  approximate  parallelopiped,  with  a  taper  of  one  in  60 
for  stripping,  and  are  different  for  top  and  bottom  cast.  For  top  cast 
the  molds  are  12  by  16  inches  at  the  top  and  60  inches  high;  for 
bottom  cast,  a  set  of  molds  giving  ingots  7  inches  thick  and  50  inches 
high  by  widths  varying  by  2-inch  increments  from  18  to  36  inches ;  also 
10  by  24  by  50  inches  and  10  by  30  by  50  inchea.  For  bottom  cast 
eight  molds  are  grouped  together,  with  central  runner,  on  a  base  plate 
6  feet  8  inches  in  diameter. 

The  inspector  reports  that  it  is  not  thought  to  effect  the  quality  of 
the  steel  whether  top  or  bottom  cast  is  used.  Large  plates  are,  however, 
bottom-poured,  and  are  finished  atone  heat  at  the  roils.  Lighter  plates 
are  top-cast,  the  ingots  worked  under  the  hammer  into  slabs  6  inches 
thick  and  of  other  dimensions  to  suit  the  size  of  plate,  reheated  and  Mn- 
ished.  The  hammers  used  are  a  17-tou  and  a  5|-tou,  made  by  Messrs. 
Wm.  Bement  &>  Sons,  Philadelphia,  40  and  26  inches  diameter,  and  9 
and  5.J  feet  stroke,  and  strike  a  blow  of  90  and  25  tons,  i^pectively, 
using  steam  of  90  to  100  pounds  pressure  by  gauge.  With  the  larger 
hammer,  it  is  said  an  average  of  40  tons  of  ingots  can  be  converted  into 
slabs  every  twenty-four  hours. 

Two  plate-mills  are  in  use.  The  smaller  is  an  86  by  26  inch  mill  with 
three  two-high  housings,  one  cogging  and  two  finishing.  It  can  Uike 
an  ingot  7  inches  thick. 

The  larger  mill  is  of  new  pattern  and  has  only  been  in  operation  since 
June  28,  1884.  It  is  a  115-iiich  three-high  mill,  with  top  and  bottom 
rolls  32  inches  in  diameter  and  center  roll  20  inches.  It  can  take  an 
ingot  15  inches  thick  and  roll  plates  up  to  112  inches  width  down  to 
-i\  inch  thick,  and  of  length  onl^^  controlled  by  the  size  of  furnaces 
and  facilitif's  for  liandling,  the  weight  of  ingot  being  limited  to  4,500 
pounds. 

The  mill  shears  have  94-inch  knives  and  can  cut  plates  up  to  1  inch 
thick. 

The  testing-niachine  used  was  a  lliehl6  hydraulic  of  60,000  pounds 
ca])acity  and  similar  in  all  respects  to  that  described  as  in  use  at  the 
Norway  Steel  and  Iron  Works,  and  illustrated  by  Fig.  6.  It  gave  con- 
siderable trouble  from  leakage.  Pieces  for  tensile  test  were  straight- 
ened cold  as  left  by  the  shears  and  cutout  in  a  shaping-machine.  They 
were  measured  for  original  width  and  thickness  near  each  witness  mark 
and  in  the  middle,  and  a  mean  taken.  Measurements  for  thickness  of 
fractured  area  were  made  at  one  edge  and  in  the  center  by  sighting 
with  a  scale  divided  into  hundreths  of  an  inch,  and  the  mean  taken;  and 
the  width  was  similarly  measured,  the  possible  error  in  final  area  being 
perhaps  as  great  as  2  per  cent!  of  the  original  area. 

The  pieces  for  quenching  test  were  inserted  in  a  famacei  bent  as  they 
came  from  the  shears,  brought  to  the  required  temperatarei  removed 
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-ai^hteuei.1,  and  pliiuged  iuto  wal«r.  The  furnace  whs  generally 
with  a  Hmoky  flame  in  contact  with  the  pieces.  After  bardeu- 
iy  were  bent  in  a  form  nnder  a  titeain-haiamer  tii  au  iutsladed 
)f  about  12(P,  then  around  anotiier  form  to  about  30o,and  finally 
y  under  tbe  taaniiuer  to  the  required  curvature, 
jiderable  trouble  was  experienced  from  this  test,  which  may  have 

from  the  pieces  being  heated  for  nome  time  in  contact  with  a 

flame,  occasionally  bif;b  in  impurities,  readily  absorbed  at  the 
;  of  the  metal.  The  irregnlaritiea  of  e<lge  produced  by  shears 
o  often  of  sucb  a  kind,  depending  on  the  condition  of  the  knives, 
lake  the  piece  peculiarly  liable  to  tear  from  the  sheared  etiges, 
there  be  any  surfuce  brittleneas,  fracture  may  be  rapid  with  crys- 

surfaces.     In  such  a  case,  as  here,  better  i-e»alte  would  be  ob- 

if  the  edges  were  smoothed  ufl'  with  »  fine  file,  as  allowed,  and 
ating  done  with  a  clear  fire,  the  tlume,  if  [wssible,  being  kept  Off 
rce». 

exact  amount  of  material  rejected  on  this  test  cannot  be  obtained, 
as  not  convenient  to  weigh  any  phites  but  those  to  be  shipped, 
hemical  information  accompanies  the  record  of  test. 

tot^l  number  offbeats  tested  to  September  1,  1884,  was  65,  of 
y,  or  13.8  per  cent.,  Arere  rejected  on  the  teniile  tests.  Of  the  66 
ed  heats  the  average  tensile  strength    was  S3,125  pounds  per 

inch,  with  a  corresponding  average  ductility  of  25.83  per  oeat.  in 
m.  Of  the  material  so  nct^epted  287.4  tons  were  delivered  at  the 
krd  up  to  September  1, 18H4,  while  about  21  tons,*  or  8.35  per  oeat., 
amount  de]ivere<l  failed  on  the  quenching  tost. 

following  table  gives  the  result  of  tensile  te.sts  iu  the  order  of 
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CAMBRIA  STEEL. 

d  AmistAQt  ElDgineer  B.  C. 

»)ntract  for  all  the  aogles,  tees,  anil  deckbeame  (to  wtiich  Bat 
r  edge  strips  were  afterwards  aildeil),  in  arnouut  between  one 

0  tlioiiKBtid  tons,  required  iiuder  this  iiispeclion,  was  given  by 
ip-bnikliiig  contriictor  to  the  L>Ii<eiiis  Iron  Oouipauy  of  riiil»- 
1,  with  works  at  Phoenixville,  P».    Subcontract  wan  enleriMl  into 

companv  nitb  the  Cumbriu  Iron  Com|ian,v,  Works  at  Johns- 
'a.,  lor  the  desired  amount  of  malerial  in  bloouix  of  reqmiwl 
elivered  at  PhtBnizville,  and  of  mich  quality  hk  to  natjofy  the 
company  that  the  finished  inau-rial  wonld  meet  the  reqnireinentH, 
ingly,  nineteen  beats,  from  -IIJI  to  i'lAii,  inclusive,  were  first 
l).v  the  Phoenix  Iron  CompuDv's  iiittppctor,  (iHmpleiii  beins  taken 
tliit  bur  2J  inehes  by  g  inch,  tor  Ifiisile  strencth  and  ductility, 

banlening qualities  by  the  iiin'iicliiiig  test.  The  reHiiltHof  thtwe 
re  given  in  the  table,  ji.  43j,  in  couipfiriaon  with  the  texts  subse- 
■  made  on  the  flnisbed  mateiiul  of  the  same  heats.  All  heats  nub- 
tto43SC,  and  inuludiugyo.42S5,  were  tested  at  the  Cumbria  Iron 
eel  Works,  under  the  Board'tt  iti^stiuctiona  of  October  8  (pp.  399 
')),  thf  Government  inspector  aist^ptiug  or  rejecliug  heats  to  the 
K  Iron  Company's  Inspector,  under  the  tensile  tests,  and  tbe  lat- 
er making  a  preliminary  qneuching  test,  notifying  the  Cambria 
:>m]iany  of  ttm  final  acu-ptance  or  rejection  of  each  heat-  The 
ree  heats  so  tested,  4285, 43U1,  and  43HG,  being  intended  partly  for 
leek  beams,  the  test  pieces  were  t»ken  from  plates  13  inches  wide 
nil  riiiik.  Fominvcnii'nce,  a  flat  6  inches  by  ^^  inch  was  aftcr- 
tiiki-u  Hir  test  in  all  ciiscs  (with  a  few  accidental  exceptions  of 
'  thit.s  of  the  sairic  width),  as  representing  thu  average  amonnt 
k  tin   till.-  Nliiipes  reipiired.  the  harder  beats  being  preferabl.T 

1  intii  bliKinis  I'or  deck  beams,  which  have  less  work  of  reduction 
If  tot  piece. 

sicel  w;i,s  iiiiiile  liy  thf  Siemens,  or  "  pig,  scrap,  and  ore,"  profiess — 
in  simn'  oCtlie  hcHi,-*  lililc  or  no  scrap  was  used — in  two  fit'toeu- 
rnul  revolving  riiiiiaces,  wilii  lli-loot  pans,  erected  in  1878-'79. 
liiMiaeeM,  Willi  a  twelve-ton  furnace  with  U^-foot  pun,  now  used 
iliospliiiri/ing  pig  iion  liy  the  Kriipp  washer  process,  stand  in 
der  one  rmit',  anil  wiili  etnirgiiig  platform  at  the  same  level  on  tlie 
:e  .side  from  ilie  pit,  .un]  so  liigli  that  the  tojis  of  the  regenera 
hicli  an-  llire(^l1y  beneath  the  liearing  platform,  are  fonr  or  flvo 
ove  tile  lliK.r  level.  To  each  of  tbe  larger  furnaces  there  is  a 
te  eiiiiLlar  pit  Mink  'i  leef  below  (he  floor  level  and  supplied  by 
ndent  li.vilranlie  eiaiies,  while  a  lioton  Sellers  steam  crane  serves 
leral  purposes,  ami  e.sjieeially  in  enniieelion  with  the  washer  ('iir- 
i<l  its  pig  Im'iI.  Heating  tiNuire^  at  the  rear  of  the  charging 
ni  serve  to  |iivlie;it  I  lie  |iig  i^m  rlic  cinirge.  The  scrap  is  charged 
(jas  is  sniijilLed  li.\  lunr  .Sieimiis  producers  to  each  furnace.  A 
ilic  lift  supplies  iriaterial  for  the  (charge  and  for  tbe  cupulas  coo> 
with  the  wasliiiig  furnace. 

compositiiiu  (If  tlie  ehaiges  Miried  widely,  except  forhentii  <5218| 
iS220,  r>'_'21,  5l'5,'1,  and  .■i:ir>ri,  wliich  consisted  entirely  of  washed 
and    hematite  ore.   iinil  are    eouiparatlvely  low  in  phosphorUM 
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.(below  .05  per  cent.).    There  is  nothing  noteworthy  in  their  tensile  tests 
except  an  appreciable  fall  of  the  elastic  limit. 

An  average  of  live  ingots  of  5,500  pounds  each  was  obtained  from 
each  heat.    The  time  from  charging  to  tapping  was  eight  hours. 

.  Ferromaiiganese  was  added  before  tapping,  and  the  bath  was  then  rab- 
bled while  the  hearth  revolved,  insuring  perfect  homogeneity  in  this 
respect. 

The  ingots  were  all  top  cast  and  of  uniform  pattern,  being  14  inches 
square  at  the  top  and  18 J  inches  at  the  bottom,  with  corner  fillets,  and 
weighing  5,500  pounds  each.  One  ingot  of  each  heat  was  rolled  down 
in  the  blooming  mill  as  soon  as  possible  after  stripping,  and  two  test 
billets  removed,  hammered  down  to  slabs  about  3  inches  thick,  reheated, 
and  rolled  down  to  6-inch  by  -j^-inch"  flats.  The  remaining  ingots  were 
allowed  to  cool  off  completely  while  awaiting  the  results  of  the  tests, 
which  being  reported  satisfactory,  they  were  cherged  in  gas  furnace^?, 
of  which  eight,  with  an  aggregate  capacity  for  sixty-four  ingots,  are 
worked  in  connection  with  the  blooming  mill. 

The  blooming  train  is  two  high,  with  collared  rolls  40  inchej^  in 
diameter,  and  is  driven  by  a  reversing  engine  with  two  cylinders  40 
inches  in  diameter  and  48  inchts  stroke,  working  at  90  revolutions, and 
geared  to  the  rol)  train  3  to  1.  Half  the  weight  of  the  up])er  roll  is 
supported  by  steelyards  in  the  pit,  and  its  height  is  controlled  by 
screws  worked  b^'  hydraulic  cylinders,  one  on  each  housing,  thus  allow- 
ing several  i»asses  through  each  groove.  Hydraulic  jaws  turn  the 
ingot  on  the  table  on  each  side  and  direct  it  to  the  proper  groove. 

This  mill  blooms  down  to  7  by  7  inches,  supplying,  of  course,  numer- 
ous intermediate  sizes.  Blooms,  of  whatever  final  size,  are  cut  to 
weight  here  by  hydraulic  shears,  with  due  allowance  for  subsequent 
heating  and  rolling.  A  2i  ton  steam  hammer,  used  for  hot  chii)i)ing, 
stands  opi)()site  to  the  shears. 

The  foundations  for  a  new  48  inch  blooming  mill  are  complete,  but 
its  erection  will  probably  not  be  proceeded  with  until  thIS  decision  of 
Congress  with  regard  to  the  establishment  of  a  gun  founclry,   when 
certain  alterations  in  the  mill  would  render  it  useful  in  the  manufacture 
of  gun  material,  and  especially  of  annor  plate.    Twelve  Gjers  soaking 
pits,  which  keep  the  inj^ot  at  a  high  temi)erature  by  its  own  heat  in 
cooling  in  a  non-condn<*ting  chamber,  are  placed  back  of  the  blooming 
mill,  and  have  been  used  intermittently  with  little  success,  being  too 
far  from  the  Bessemer  house  to  allow  tliat  certainty  in  handling  neces- 
sary for  working  the  pits  alone  witlnmt  holding  the  furnaces  in  reserve 
for  accident. 

With  the  exception  ot  blooms  for  7,  S,  and  9  inch  deck  l>eanis,  and  5 
by  4  inch  and  <>  by  llh  intth  angles,  all  blooms,  after  coming  from  the 
blooming  mill,  were  reheated  and  rolled  down  in  a  21-inch  three-high  null 
to  the  sizes  as  under: 

Finisltcd  tUmpc.  Corrt-sponding  sixe  of  blooin. 

•J  by  2  iinli  :nj;:UH  aii«l  uiidor 3  \iy  3  iDchei^. 

•Ji  i»y  '2\  infh«*s 5  l»v  3  inrlxH)  and  6^  by  5  tncheH. 

L*A  by  'JA  iinlu'H  to  5  by  4  iiu'be8    OA  (>y  5  inches. 

r>"by  4  uuln'H  and  H  by  3^,  iu<*lio(» Kbv  4  inches  (hiiroinered). 

O-iiu'h  deck  beams    6A  f)y  5  inches. 

7.  8.  and  9  inch  dfck  beams 7^  by  7  inches. 

The  blooms  were  shipped  under  the  inspection  of  the  Phoenix  Iron 
Company's  inspector,  and  while  the  larger  flaws  had  been  chipped  andei 
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liauimer  from  the  bot  7  by  7  bloom  at  the  blooming  mill,  flaws  in 
cold  blooms  were  chipped  when  considered  necessary  down  to  the 
1  metal. 

t  the  Phcenix  Iron  Works  angles  of  2  J  b^^  2^  inches  and  larger,  and 
3e8  and  deck  beams  were  rolled  on  a  L'O-inch  three-high  train,  driven 
Corliss  vertical  tandem  compound  engine  using  steam  of  from  60 
»  pounds  pressure.  For  the  deck  beams  a  train  of  three  sets  was 
roughers,  intermediates,  and  finishers,  and  the  rolls  were  22  inches 
center  to  center,  while  stronger  connections  were  fitted.  The  other 
?8  were  rolled  in  two  sets  of  rolls.  This  mill  is  served  by  four  Sie- 
gas  furnaces  with  aggregate  capacity  of  48  blooms  of  ordinary 

gles  smaller  than  2J  by  2.J  inches  were  rolled  on  a  I3inch  three- 
mill  driven  by  a  Corliss  engine  of  design  similar  to  that  of  the 
r  mill.  It  is  served  by  two  smaller  gas  furnaces, 
th  Wilson's  and  Siemens*  producers  are  used  at  these  works,  pref- 
y  the  former,  and  fine  *' buckwheat"  anthracite  coal  has  for  some 
been  successfully  used. 

Its  were  rolled  on  a  10  inch  two-high  mill,  the  metal  being  heated 
naces  using  solid  fuel. 

this  was  the  first  steel  rolled  at  these  mills,  considerable  trouble 
i*x[)erienced  at  first  from  overheating  the  material,  but  very  soon 
n  exhibited  a  preference  to  lolling  steel  over  iron,  on  account  of 
reater  amount  which  can  be  turned  out  in  the  same  time, 
e  capacity  of  the  20  inch  mill  with  strengthened  connections  beiug 
^qual  to  the  manufacture  of  the  8  and  9  inch  deck  beams  required, 
inch  mill  is  now  in  course  of  erection  with  capacity  for  the  largest 
beams,  and  probably  15-iiich  I-beams.  When  it  is  considi^red  that 
inch  mill  is  considered  necessary  to  roll  a  X-rail  4J  inches  high 
u  4  inch  fiange,  it  u[)pears  quite  a  feat  in  the  art  of  rolling  to  have 
?l»-infh  deck  beams  over  50  feet  long  at  one  heat  on  a  mill  3  inches 
ler. 

ftint;  at  Johnstown, —  Producing  many  grades  of  steel,  from  wire  stock 
K>iler  and  bridge  metal  through  the  grades  for  rails  and  the  jiarts  of 
iiltural  implements  up  to  the  high»*r  spring  steels,  the  Cambria  Iron 
)any  has  for  some  time  been  systematically  testing  each  heat  and 
The  testing  laboratory  is  correspondingly  well  equipped,  and  the 
I  of  physical  tests  of  steel  supplied  is  comjilete,  and,  as  latterly 
,givesasmnch  infonnation  from  asingletestas  can  well  be  obtained 
<^  limited  time.  The  laboratory  is  supplied  with  two  testing-ma- 
s,  a  large  horizontal  Riehle  of  old  ]»attern  with  a  capacity  of  150,000 
lis,  worked  by  hand,  and  used  chiefiy  for  grading  the  Hesse mer 
S  and  a  Gill  machine  of  100,000  pounds  capacity,  worked  by  belt  and 
ng  from  a  small  vertical  boiler  and  engine  in  the  testing  room,  and 
for  testing  wire-stock  (Hessemer  an<l  o])cn  hearth),  boiler,  shi]),  and 
:e  n^aterial,  spring  steels,  and  the  open  hearth  product  generally, 
lis  machine  (see  Fig.  7),  the  motion  of  the  lower  cross  head  or 
e-block  is  given  by  a  vertical  screw  of  large  dianieter  and  fine 
,  moving  in  a  nut  turned  by  gearing  from  a  shaft  within  the  franie- 
This  shaft  revolves  either  by  gearing  from  a  hand-wheel  for 
I  motions,  or  through  i)aper  faced  friction-cones  by  belt  and  gear- 
rom  the  engine.  The  load  upon  the  test  piece  istransfeired  by  the 
r  wedge-block  to  a  lever  at  the  top  of  the  machine,  and  thence, 
igh  the  lower  lever  shown  in  the  cut,  to  the  beam-arm.  The  load 
d  b J  a  system  of  weights  hanging  by  a  stirrup  from  the  end  of 
»         m,  and  giving  increments  of  10,000  pounds  for  each  weight 
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Fio.  7.-100,000  lbs.  Gill  Svn'w-TeHtiiig  Machine  nsed  at  Cambria  IronlWorka. 
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slides  coutiiiuously  on  the  side  arm,  which  is  divided  by  iucremei 
10  pounds  up  to  2,000  pounds. 

The  tensile  test  pieces  were  extremely  well  made,  beiu<?  cut  oiil 
planing  machine  by  a  careful  workman.     Measurements   were 
with  a  Prown  &  Sliarp's   screw-gauge  of  1  inch  gap  and  a  s 
gauge  of  very  fine  workmanshij).    Here,  as  at  Johnstown,  the  widt 
thickness  of  the  specimen  were  measured  at  the  middle  of  the  1 
and  near  each  witness  mark,  in  order  to  find  any  defect  of  area  a 
one  place  sufficient  to  cause  serious  diminution  of  ductility.     In 
uring  test  pieces  from  the  finished  shapes,  the  thickness  was  obt 
at  equal  distances  from  the  two  edges,  on  account  of  the  tiiper 
thickness  of  angle  flanges,  &c.    The  fractured  area  was  measui 
at  Johnstown,  except  that  the  gap-gauge  was  used. 

The  values  of  the  principal  elastic  limit  given  in  the  tables  f 
finished  material  were  obtained  by  noting  the  cracking  of  the  sc 
the  piece,  the  beam  indications  with  the  slightly  leaking  valv< 
being  reliable. 

In  making  the  quenching  tests  here,  the  pieces*  were  heat^id  \ 
ally  in  a  smith's  forge  with  blast  in  a  hollow  fire,  either  roofed  wil 
coke  or  with  a  board  laid  over  the  top  and  covered  with  i)ressed 
Sometimes  they  were  heated  in  a  small  furnace  burning  soft  coal 
one  occasion  about  sixty  pieces  were  placed  five  or  six  at  a  time  < 
top  of  a  close  anthracite  fire  under  a  small  vertical  shop  boiler, 
thus  slowly  heated  to  exactly  the  desired  temperature  and  pei 
uniformly.  All  of  these  pieces  failed  to  bend  as  required,  some  ol 
cracking  all  across  with  bright  crystalline  fracture  at  the  first  b! 
the  hammer  and  with  no  reduction  at  the  fracture,  while  second 
from  the  same  bars  heated  as  usual  passed  the  test  well.  It  is  reg 
that  the  cause  of  this  behavior  could  not  be  exactly  defined.  It  p 
consists  in  the  surface  absorption  of  some  brittle  making  element 
the  fuel,  most  probably  of  sulphur,  though  it  has  been  proposed  thj 
atiiiospliere  sunouiiding  the  pieces  being  highly  carbonaceous  (tl 
was  dull,  and  the  pieces  were  twenty  to  twenty-five  minutes  liei 
the  trouble  might  arise  from  a  surface  cementation  or  absorpt 
carbon  itself.  At  all  events  this  extreme  case  illustrates  the  well 4 
necessity  of  using  pure  fuel  in  heating,  and  especially  in  niakii 
pensive  flangings,  and  points  to  a  possible  solution  of  some  < 
inexplicable  fractuies  of  such  i)lates,  while  it  conclusively  show; 
the  circumstances  of  making  this  apparently  simple  hardeniuj 
need  some  attention. 

A  moderate  blast  was  used  in  heating  afterwards,  and  any  thin 
a  smoky  ^re  avoided,  with  a  very  small  proportion  of  failures.! 

The  pieces  for  this  test  were  bent  by  a  fuller  under  a  small  stean 
mer  in  a  hexagon  form  (used  for  shaping  nuts)  to  an  included  an 
60^,  ixnd  then  closed  under  the  hammer  luj)  to  the  desired  extent 

*  T\w  \\\vcv.n  lor  <|ueiu*liin^  tests  wtTo  always  the  crop-ends  of  burs,  and  wc 
orally  roiiiovod  by  tlio  hot  saw  at  th«  rolls.  In  the  event  of  failure  a  hccoii 
was  tak<Mi  from  tin'  |K'rft*<*tly  sound  bar. 

f  It  may  also  )>•'  mentioned  in  this  connection  that  the  pieces  of  the  finishei 
rial  at  I'lMenixville  behaved  very  much  better  under  the  test  than  pieces  of  tl 
heat  tested  at  J(diiistown  by  the  Pluenix  Iron  Company's  hiwpector,  thoi: 
former  had  a  rou»;h-shean;d  edjje,  the  corners  only  being  slightly  smoothed 
the  latter  were  planed  out.  The  pieces  test^ul  at  Johnstown  were  generally 
in  tiic  gas-preheating  furnace  back  of  the  open- hearth  steel  fnmaces,  and  in  an 
phere  of  course  as  little  oxidizing  as  possible.     The  only  essential  ditferei 

Shysical  condition  were  the  haumuuing  from  7  by  7  inch  bloom  to  a  3-inch 
ohnstown  and  one  less  heating  than  in  most  of  the  finished  material. 
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e  total  number  of  heats  tested  by  the  Goverument  inspector  up 
[)tember  1, 1884,  is  152,  of  which  19,  or  12.5  per  cent.,  were  rejected, 
iing  three  which,  after  passing  the  tensile  tests,  were  rejected  by 
hceuix  Iron  Company's  inspector  at  Johnstown  on  his  preliminary 
hing  test.  Of  the  133  accepted  heats  the  average  tensile  strength 
>4,020  pounds  per  square  inch,  with  a  corresponding  average 
ity  of  25.52  per  cent,  in  8  inches.  A  complete  summary  of  the 
8  of  the  tensile  tests  is  given  on  page  441.  Of  the  material  so 
:e4l,  1,053  tons  were  delivered  at  the  shipyard  up  to  September  1, 
while  3.41  tons,  or  .324  per  cent.,  of  the  amount  delivered  was  re- 

on  the  quenching  test,  and  4.09  tons,  or  .388  per  cent.,  on  the 
hing  and  cold  tests.  Particulars  of  these  tests  will  be  found  in 
?neral  summary,  p.  442. 

icient  chemical  information  accompanies  the  report  of  tests  to 
5  the  curve  of  carbon  properties  (p.  556)  to  be  constructed,  illus- 
g  the  average  behavior  of  this  material  under  the  tensile  tests. 
chemical  methods  in  use  at  the  Cambria  Iron  Works  fdt  the  soft 
are — for  carbon,  the  color  test;  for  manganese,  the  acetate  of  soda 
omine  process ;  for  phosphorus,  the  molybdateof  ammonia  process. 
ing  the  yellow  precipitate  after  drying  always  for  the  same  time 
5  same  temperature.  The  piece  for  chemical  test  was  always 
id  from  the  bloom  when  cut  to  length  at  the  blooming-mill. 

average  carbon  of  accepted  heats  was  .16J  per  cent.;  average 
hems  for  17  heats,'  .0875  per  cent. ;  average  manganese  for  50 
.443  per  cent.  This  steel  carries  considerably  higher  phosphorus 
iganese  than  that  shipped  by  any  of  the  other  works,  yet  with 
larious  results.  It  is  to  be  remembered,  however,  that  it  was 
by  a  different  process. 

le  VII.  gives  the  results  of  all  tensile  tests  made  on  the  finished 

ial  at  the  Phoenix  Iron  Works.     Lot  1  consisted  of  eight  bars  from 

•  blooms  ordered  from  the  Pittsburgh  Steel  Casting  Company, 

m  to  be  of  very  fine  quality.     The  bar  marked  SP2  is  one  from 

J      rimental  blooms  ordered  from  the  Pennsylvania  Steel  Com- 

leltou,  Pa.,  and    was  of  too   soft  material.     Anal^^sis  gave 

to,  Mn.=0.387,  P=0.044.     Lots  18  and  23  are  of  Cambria  Besse- 

teel,  giving  the  very  excellent  average  of  6(>,148  pounds  tensile 

^h  with  24.98  i)er  cent,  ductility. 

nay  be  remarked  that  notwithstanding  the  excellent  tests  ob- 
I  from  Bessemer  steel,  the  Phoenix  Iron  Company  preferred  to 
lore  for  open-hearth  blooms. 

«  25  I,  which  gave  the  very  fine  result  of  02,513  pounds  tensile 
fth,  with  a  final  stretch  of  30^  per  cent.,  upon  subsequent  special 
(is  gave  C=.155,  Mn=.534,  P=.089,  showing  no  peculiarity,  the 
uiese  alone  being  somewhat  above  the  average.* 

figures  for  the  chemical  elements  in  the  table  are  as  supplied  bj 
anufacturer,  from  analysis  of  a  chipping  from  a  bloom  of   the 


iDgs  for  this  analysis  were  tukeu  from  that  part  of  the  piece  which  had  necked 
uTe. 
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Table  VIII.  affords  a  comparison  of  the  testa  of  2J  by  f  inch  flats  at 
Jobnatown  with  tests  of  tliu  same  heats  as  fluisbed  material  at  Phcenix- 
■^e.    The  form  of  test  piece  was  the  same  iu  both  cases.    It  is  seen 
that  with  about  fiO  per  cunt,  of  the  thickness  and  sectional  area  of  the 
■test  pieces  taken  from  tlio  flats,  abont  70  per  cent,  of  the  rednctioii  of 
trea  in  the  rolls  from  the  ingot,  and  03  per  cent,  greater  reduction  oi   ■ 
thickoesB  from  the  ingot,  the  finished  material  shows  a  gain  of  2,359  , 
ponnds,  or  3.85  per  cent,  in  tensile  strength,  while  the  ductility  remains 
unchanged.    The  interest  of  the  comparison  ie,  however,  interfered  with 
hythefactthatthe  tests  were  made  on  different  machines.    Thus,  talcing 
^e  results  of  the  special  comparative  tests  of  material  on  each  machine 
rith  tests  of  corresponding  pieces  of  the  same  material  on  the  machine 
%t  the  Washington  navy-jard  (p.  525),  we  Bud  that  the  Gill  machine  at  i 
lohnatown  showed  160  ponnda  less,  while  the  Kiehl^  at  Phoenixvill© 
ihowed  2,610  pounds  more,  than  the  Kodmau  at  the  navy-yard  for  re-  .J 
nits  from  60,5O0  to  63,500  pounds.     Thus  the  apparent  esceas  of  the.  i 
ffiehl^  over  the  Gill  machine  between  these  loads  is  2,770  [lounds.    Il^  | 
•  not  believed,  however,  that  this  difierence  is,  even  in  great  part,  due,-' 
to  differences  in  the  maohiues,  for  it  will  be  observed  tJiat  the  lower 
tensile  strength  obtained  from  the  Phojnixrille  material  at  the  navy- 
fard  is  accompanied  by  considerably  greater  ductility. 

If  we  admit  the  accuracy  of  the  machines  and  neglect  the  infloenoe 
ti  the  difference  in  thickness  of  test  piece,  the  gain  of  3.85  per  cent,  in 
tensile  strength  of  the  fijiished  material  would  appear  to  be  dne  ettsen- 
jHally  to  its  increased  work  of  reduction  of  thickness  from  the  ingot, 
Hhe  proportion  being  1.63  to  1. 

I  Upon  this  comparison,  taking  the  shapes  in  the  table  as  a  fair  average 
mt  the  whole  order,  was  based  the  size  of  the  flat,  6  inches  by  ff-inch. 
inbsecjnently  adopted  as  ropreseuting  the  a\jerage  finished  material 
for  purposes  of  test,  this  flat  having  almost  exactly  the  same  amount 
of  reduction  of  area  from  the  ingot  as  the  above  average  for  finished 
thapes,  while  the  reduction  of  thickness  allows  a  margin  in  being  less 
than  the  average  for  the  finished  shapes  iu  the  proportion  of  37  to  42.3. 

It  may  be  remarked  that  if  the  probable  influence  on  the  ductility  of 
!  the  law  of  proportion  of  the  test  piece  (to  be  discussed  later)  be  taken 
\iaio  account,  the  ductility  of  the  material  tested  at  Johnstown  would  • 
lave  been  only  25.65  instead  of  26.05  per  cent,  if  tested  in  a  piece  ot  ■ 
dimensions  proportionate  to  those  of  the  test  pieces  used  at  PhceniZ" 
Fille.     The  inference,  therefore,  is  that  the  increased  work  of  reduction' 
Itom  the  ingot  has  affected  an  increase  of  both  tensile  strength  and   ' 
ioctility. 

5141  NAVY 28 
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Table  IX.  gives  the  results  of  tensile  tests  by  heats  at  Johnstown,  Oi? 
material  made  after  the  instructions  of  October  6  were  received.    Tl^^ 
average  dimensions  of  test  pieces  are  given,  inasmuch  as  they  are  held 
to  influence  the  results.    Under  the  column  headed  "  Elongation  at 
maximum  load  "is  given  the  stretcji  of  the  piece  at  the  instant  the 
beam  drops  with  the  maximum  load ;  it  is  therefore  a  trifle  greater  than 
the  extension  corresponding  to  the  highest  point  of  the  curve  in  a  strain 
diagram.    The  corresponding  stretched  length  was  measured  with  an 
ordinary  pair  of  dividers.    The  column  of  "  Final  stress  in  pounds  \m 
square  inch  of  fractured  area "  was  obtained  by  running  down  the 
weights  while  the  piece  was  necking.    This  could  not  be  done  with  the 
machine  used  so  as  to  be  strictly  accurate  for  individual  cased,  but  the 
average  for  each  heat  is  believed  to  be  fairly  correct,  except  as  affected 
by  error  in  final  area.    The  regularity  is  somewhat  remarkable,  the 
values  ranging  ordinarily  from  100,000  to  110,000  pounds  per  square 
inch,  and  averaging  104,550  pounds  for  31  accepted  heats.     Any  marked 
defect  in  this  quality  would  appear  to  indicate  lamination  or  lack  of 
uniform  structure,  since  traces  of  lamination  in  the  fracture  are  in- 
variably accompanied  by  low  values  of  final  strength.    We  shall  have 
something  to  say  of  this  quality  further  on. 

It  will  be  observed  that  many  of  the  failures  towards  the  last  are  due 
to  frequent  breaks  in  the  manufacture,  the  melters  finding  it  very  diffi- 
cult to  make  a  heat  of  soft  steel  of  the  required  quality  immediately 
after  making  a  heat  of  spring  steel  in  the  same  furnace. 

The  longest  successful  run  is  32  heats. 
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allowing  general  summary  gives  in  brief  the  results  of  the  phys- 
s  of  the  Cambria  open-hearth  steel  supplied  : 

Summary  of  tensile  teste.     Cambria  open-hearth  steel, 

ensile  tests  by  heats  were  made  from  6-iDch  bv  ^-inch  flat  on  Gill  screw  machine,  at  Cam 
I  Works,  Johnstown,  Pa.    Tensile  tests  on  finished  material  were  made  on  Riehl6  hydranlio 
at  Phoenix  Iron  Works,  Phoenixville.  Pa.] 


heats 

tests 

krbon  in  per  cent 

riginal  width  of  cross* 


)ri}dnal    thickness   of 

tion 

riginal  area  of  cross- 


lastio  limit  in  pounds 

re  inch 

timate  tensile  strength 

t  per  aqoare  inch 

ongation  in  8  inches  in 


Tensile  tests  by  heats. 


oal  width  in  per  cent. 

awidth  

nal   thickness  in  per 

original  thickness 

Bafarea  in  per  cent,  of 

^rea 

ilos  of  elasticity 

odnlos  of  elasticity 

odoloB  of  elasticity 

ongation  at  maximara 


lal  strength  in  pounds 
e  inch  of  fractured  area . 
ne  of  test  in  minutes. . 


A^ccepted 
material. 


114 

483 

a.  1605 

1.248 

.4539 

.5624 

41,440 

64.057 

25.42 

«75.04 

069.88 

52.85 
24.680,000 
30,  890, 000 
flr27, 720, 000 

i20.17 

n04,  550 
ml7i 


Material 

rQiect«d 

for  lack  of 

ductility. 


10 

21 

.162 

1.248 

.4322 

.5396 

44,133 

65,871 

21.91 

80.09 

73.97 

60.36 

24, 360, 000 

31, 475. 000 

A28,091,00j 

J18.85 

i98.402 
171 


Material 

rejected 

for  lack  of 

strength. 


6 

22 

.1333 

1.252 

.4446 

.5566 

36,796 

58,284 

27.11 

70.72 

65.37 

46.35 
25, 920,  000 
27,060,000 
526, 490, 000 

122.24 

4:101, 018 
15i 


Material 

rejected  on 

quenching 

test. 


3 

12 
.  1666 

1.253 

.4390 

.5519 

639, 153 

62,640 

26.02 

674.47 

668.51 


Tensile 

tests  on 

finished 

accepted 

materiaL 


Tensile 

tests  on  all 

accepted 

material. 


19 

91 

.1716 

L250 

.3724 

.4637 

e39,450 

63,800 

26.11 

78.14 

66.97    ! 

I 

49.12    \ 


133 

574 

.1622 

L249 

.4423 

.5483 

d41,247 

64,020 

25.52 

/74. 76 

/69.46 


53.62  49.12    \        .^2.32 

26,000,000 i  24.680,000 

27,120,0001 1  30,890,000 

626,560,000 ^,720,000 


620.84 

6106. 459 
616i 


15 


i20.17 

2104,  560 
nl7 


109  heats. 
3  heats. 
10  heats. 
124  heats. 


eFor  113  heats. 
/For  132heato. 
a  For  42  heats. 
A  For  5  heats. 


1  For  25  heats. 

i'For  4  heats. 
For  1  heat. 
I  For  31  heats. 


m  For  107  heats, 
n  For  126  heats. 


SUMMARY  OF   TESTS  AND  INSPECTION. 


>llowiDg  general  summary  gives  the  principal  particulars  of  tests 
pection  in  the  aggregate.  It  is  seen  that  out  of  880  heats  tested 
jt  September,  1884,  only  146,  or  16.6  per  cent.,  were  rejected,  and 
onnt  would  have  been  further  diminished  if  the  orders  for  boiler 
uld  have  been  issued  sooner,  notably  in  the  case  of  the  Norway 
any  heats  of  which,  too  soft  for  ship  metal,  passed  satisfactory 
r  boiler  metal,  but  were  rejected  for  lack  of  orders.  The  very 
mount  of  material  rejected  on  the  quenching  test,  after  being 
i  by  heat  tests,  is  still  sufficient  to  call  attention  to  the  efficiency 
test;  increasing  familiarity  of  manufacturers  with  the  require- 
nd  method  of  tests  would  still  further  diminish  the  amount  so 
L  The  necessity  for  this  test,  nevertheless,  exists  in  that  it  is 
to  i  h  piece  and  prevents  all  possibility  of  serious  defect  aris- 
nt  subsequent  to  casting  or  of  mistake  at  works  pro- 
ly  g      Bs  of  steel. 
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General  lunimaTg  9/  retulli  for  all  ateel  plate*  aitd  bart  delivered  up  I0  September 


„..^...„.,.„.,. 

1 

1 

ii 

j 

1 
1 

III 

n.-iti. 

0,783 

B.M1 
1I,1W3 

ll 

i 

23.83 

133 

i 

6d 
» 

1 

a. 

"■KV.-f-'.,'-'. 

OambrlalnmCo  ... 

1,053.00 

62.47! 

6i.oao 

"i'm' 1,617.141 
2S,93     1,630.S18 

aaSS     1,5M,TM 
Ba.53     I,6:i3,7«l 

62. 6M 

B.6ft5 



«  Rtrenstb  ■  ttnal  eton nation.    Sea  n,  6 IS, 
^  U.O  or  ulOclency  namber.    S«a  |i.  !il6. 


Results  for  both  tensile  strength  and  ductility  aro  necessary  ) 
estimate  of  absolnte  quality  of  metal  as  distinguished  from  mere 
nesB  or  softness.  Either  result  may  be  altered  only  by  correapo 
alteration  of  the  other  in  material  of  f;iven  iutrinsic  quality;  ai 
extreme  cases,  if  both  be  high  the  steel  is  good,  if  both  be  low  thf 
ia  poor.  A  Rin^le  measure  of  intrinsic  quality  is  available  in  the 
mate  resilience"  or  amount  of  work  necessary  to  pnKluce  ruptnn 
piece  of  »tandard  dimensions.  An  accurate  value  of  this  fuiictiu 
only  be  obtained  from  a  strain  diagram,  which  denotes  the  pov 
resistance  of  the  material,  as  an  indicator-oanl  gives  the  power  of 
coming  resistance  for  an  engine,  and  is  equally  a  gange  of  quality 
standard  conditions.  Without  automatic  apparatus  for  describing 
a  strain  diagram  is  not  to  be  obtained  for  each  piece,  but  analysis 
diagrams  made  during  this  inspection  (pp.  6L5  and  51tl)  shows 
for  unannealed  material  such  as  we  are  considering,  in  no  pn 
larly  abnormal  physical  condition,  the  area  of  the  strain  diagram 
a  pretty  constant  ratio  to  the  product  of  its  extreme  dimension: 
may  be  taken  as  not  far  from  90  per  cent,  of  the  product  of  nitimat 
sile  strength  and  tinal  elongation.  The  latter  prodnct,  therefore,  n 
considered  a  more  or  less  accurate  measure  of  intrinsic  quality  for  ] 
of  standard  dimensions,  and  is  called  iu  the  table  the  efficiency  uu 

While  the  measured  length  in  all  tests  was  the  same  (S  iucbes 
area  and  pro]>ortion  of  cross-section  varied  widely  except  in  test« 
at  the  Cambria  Iron  Works;  so  that,  as  the  proportion  of  the  test 
ia  held  to  affect  the  results  for  <luctility,  a  comparison  of  the  eflit 
nnnilters  in  the  table  cannot  be  taken  as  a  strict  gauge  of  re 
quality.  Tho  average  sectional  area  of  all  tests  is  not  far  fr 
square  inch,  for  which  dimensions  the  average  efficiency  numl 
seen  to  be  1,619,500,  in  pounds  per  cent.  Taking  the  area  of  1 
diagram  as  !)0  per  cent,  of  the  efficiency  number  in  pounds  per 
and  reducing  to  foot-puuuds,  we  have  9,685  foot-pounds  as  the  av 
ultimate  resilience  of  a  bar  of  one  square  inch  sectional  area  8  i 
loDg,  the  ductility  being  reckoued  ou  tlie  basis  of  one-half  a  s 
inch  of  sectional  area. 

The  above  value  of  the  efficiency  number  being  for  material  avc( 
and  therefore  of  good  quality,  we  see  that,  under  these  conditio 
test,  the  miuimum  strength  required  for  boiler  plate,  S7,000  po 
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1  be  accompanied  by  a  ductility  of  28.4  per  cent.;  while  the 
ial  of  the  maximum  strength  aliovved,  63,000  pounds,  should  have 
er  cenr.  elongation.  For  ship  material,  60,000  pounds  should  be 
ipanied  by  27  per  cent,  elongation,  while  the  minimum  elongation 
per  cent,  should  be  associated  with  a  tensile  strength  of  70,400 
Is.  A  good  guide  in  fixing  specifications  is  thus  obtained,  and 
argin  allowed  manufacturers  under  any  given  specification  can 
preciated. 

purposes  of  comparison  with  foreign  results  or  specifications,  the 
^e  results  may  be  stated  as  a  tensile  strength  of  62,698  pounds, 
tons,  per  square  inch  (=.44.09  kilograms  per  square  millimeter) 
I  ductility  in  8  inches  of  25.755  per  cent,  on  an  area  of  one-half 
e  inch.  • 

STEEL   IN   THE   SHIP-YARD   AND   BOILER-SHOP. 

he  total  of  4,570  tons  delivered,  about  4,000  tons  had  been  worked 
mil  and  boilers  by  September  1,  1884.  In  the  boiler-shops  a  cer- 
imount  of  experience  had  already  been  obtained  in  treating  the 
ial.  Although  previously  using  steel  for  certain  parts  of  boilers, 
iitractors,  Messrs.  John  Koach  &  Son,  had  commenced  construct- 
jilers  entirely  of  steel  (of  somewhat  softer  quality  than  that  for 
uisers)  in  1882,  using  not 'far  from  1,000  tons  each  in  that  and  the 
rear. 

he  shipyard  the  workmen  had  little  or  no  experience  with  the  ma- 
Yet  the  results  obtained  in  point  of  failures  of  material  under 
lent  in  the  shipyard  are  particularly  good.  The  bending  of  frames 
I  joggling  were  done  hot;  welding  of  beam-arms,  and  in  most  other 
.,  was  done  with  glut-pieces  of  iron  between  the  steel  surfaces, 
h  the  staple-angles  in  tlie  wings  of  the  double  bottom  were  welded 
to  steel.  Boss-plates  were  shaped  hot,  without  accident.  But 
ulures  were  rejmrted,  and  of  these  the  cause  was  evident,  as  given 
table. 

Table  X. — Failures  of  steel  in  working  up  to  September  1,  1884. 


»te.  To  bo  employed  for— 


>r  17,  1883.    Tub«-Hheet,    Atlanta's 

I      boilerA. 
»r  18, 1883.    Bora-frame,  Dolphin . . . 


Treatment  when  fail-  \^         assigned, 
uro  occurred.  i  * 


12.  1884 
31,  1884 


7  33.  1884 
1.1884.... 
1,1884... 

i . XoOv  »^  » • 

,1884  

,1884 

1884 


.do 


2  shell-plates,  liostou'a 
boilers.  | 

Front   head,    Ronton 's  \ 
boilers.  i 

Back    bead,    Atlanta'n 
boilers. 

2  tabe-sbeets,  Chicago's 
boilers. 

Back   tabeshoet,  Chi- 
cago's boilers. 

3  back    tube  •  sheets, 
Chicago's  boilers. 

1  back  tube-sheet,  Chi- 
cago's boilers. 


2 superstructure  beams, 
Atlanta  and  Boston. 


Being  chipped  hot  near 

punched  edi;e. 
Fairing  by  hydraulic 

fairing-machine. 

do 

Cracked    from    outer 

row  of  ri  vet-holes  to 

edue  of  plate. 
Cracked    from     edge 

while  dauging.  j 

Cracked     from    edge 

after  riveting  ap.       | 
Flanging 


Overheating . . 


do 


.do 


Laminations 


.do 


Developed  laminations  . . .  .do 

in  Hanging.                 , 
Developed  laminations! 

in    Hanging,    and 

cracked  from  edge 

partially  Hanged. 
Setting  knee  to  shape 


Makers. 


too 


Web  cut 
deep  in  re- 
moving balb 
to  fay. 


Chester    Rolling 

Mills. 
Phcuuix    Iron 

Company. 
Do. 
Chester   Rolling 

MUIs. 

Do. 

Do. 

Norway    Steel 
and  Iron  Com* 
pany. 
Do. 

Do. 

Do. 


Phoenix    Iron 
Company. 
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The  chief  source  of  trouble  was  in  flangiu^  the  boiler-plates,  failure 
frequently  occurring  from  laminations  in  the  edge  of  the  plate.  Some 
of  the  more  or  less  unaccountable  failures  after  treatment  gtrising  frora 
a  state  of  internal  strain  will  be  found. 

It  should  be  stated  that  the  rivet-holes  were  punched  in  the  boiler- 
plates of  the  Dolphin,  Boston,  and  Atlanta,  and  drilled  in  those  of  the 
Chicago. 

The  first  failure,  reported  December  17, 1883,  is  thus  described  by  the 
insi)ector : 

"  The  sheet  had  been  partially  flanged  and  punched  for  tube-hole  cu^ 
ter-guide;  while  cutting  off  a  piece,  marked  A,  hot,  with  a  chisel,  the 
sheet  split  1^  inches ;  while  cooling  the  crack  extended  4J  inches,  and 
when  cold,  as  the  sheet  was  being  hauled  over  the  ground,  the  crack 
extended  5  inches  farther. 

"  The  number  of  the  sheet  had  been  obliterated.  Since  the  failure  of 
that  sheet,  seven  others  have  been  subjected  to  the  same  punching,  cut- 
ting, and  flanging,  and  no  failures  have  occurred.'' 

A  strip  1^  inches  wide  was  sheared  from  that  portion  which  ha«l  been 
punched  out  by  the  lines  of  holes  marked  B  and  C  in  the  diagram;  it 
broke  easily  on  bending,  but  after  heating  and  quenching  in  water,  it 
bent  double  under  a  sledge  without  fracture. 

From  each  of  the  two  steel  plates  of  the  Boston's  boilers  reported 
January  31, 1884,  two  pieces  for  tensile*  test  were  cut,  as  near  as  jwasi- 
ble  to  the  rivet-holes,  and  gave  the  following  average  results,  with  tri- 
fling variations  for  individual  pieces:  59,275  pounds  tensile  strength, 
with  25.58  per  cent,  elongation,  and  a  final  area  of  47.6  per  cent. ;  per- 
fectly consistent  and  normal,  though  the  efficiency  number  is  not  par- 
ticularly high  and  considerably  lower  than  for  the  corresponding  heat 
tests. 

The  heat  test  of  the  sheet  reported  February  23, 1884,  gave  30.84  per 
cent,  elongation,  with  a  final  area  of  48.5  per  cent,  being  heat  No.  582 
in  the  tables  of  Chester  steel. 

The  total  weight  of  material  contained  in  the  table  of  failures  is  less 
than  17,500  pounds,  or  about  7^  tons,  a  very  small  per  cent,  of  the 
amount  delivered. 

STEEL  FOB  RIVETS. 

A  built-up  structure,  such  as  ship  or  boiler,  depends  for  strength 
almost  entirely  upon  the  resistance  offered  at  the  joints,  which  resist- 
ance, for  most  conditions  of  stress,  is,  or  should  be,  made  up  equally  of 
the  resistances  of  plate  and  of  rivet.  When,  in  addition,  we  consider 
the  severe  treatment  and  liability  to  excessive  internal  strain  to  which  a 
rivet  is  subjected  in  driving  and  setting,  the  necessity  for  careful  selec- 
tion of  material  and  of  quality  is  very  apparent.  There  are  two  chief 
opposing  conditions  in  the  selection  of  rivet-metal,  the  one  the  great 
advantage  gained  in  increased  strength  of  joint  by  using  metal  of  higher 
shearing  strength  with  fewer  or  smaller  rivets,  the  other  the  brittleness 
of  heads  and  shanks  of  rivets  developed  in  hard  metal  ander  severe 
treatment.  It  is  a  matter  for  careful  consideration  whether  the  first 
cannot  be  obtained  in  a  higher  degree  than  at  present  withoat  too  great 
development  of  the  second. 

The  rivets  supi)lied  were  all  of  steel  made  by  the  Bessemer  proceB*' 
chiefly  by  the  Pittsburgh  Steel  Casting  Comf^any.  thoagh  a  few  tho^ 
sand  pounds  were  made  by  the  Burden  Iron  Company,  Troy,  N.  ^ 
The  steel  supplied  by  the  above  company  was  deliver^  in  billed 
marked  with  the  number  of  the  blow,  to  the  rivet  mani^GMtnrers,  ea^ 
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Table  XII.  gives  the  results  of  tests  on  f-iucli  rivets  supplied  by 
ues  &  Lauglilin,  and  tested  at  Pittsburgh  by  the  inspector  there. 

machine  used  was  that  of  Park,  Bro.  &  Co.  The  results  agree 
II  with  those  obtained  from  similar  metal  at  Chester.  The  inspec- 
n  at  Pittsburgh  was  discontinued  as  a  matter  of  convenience,  the 

being  subsequently  all  made  at  Chester. 

STEEL  FORGINGS. 

Steel  shafts  have  been  the  subject  of  special  investigation  and  ex- 
riments  not  yet  completed  by  the  Board,  and  upon  which  report 
been  made  to  the  Department.  Apart  from  this  class  of  forgings, 
J  stems,  stern-posts,  and  rudder  frames  of  the  vessels  are  of  steel, 
ged  either  from  scrap  or  bloom.  By  forgings  from  bloom  is  not 
ant  from  a  solid  piece  of  metal,  but  from  a  number  of  billets  or 
K)ms  of  convenient  size;  as  they  have  not  so  many  reheatings  as  a 
ap  forging  tbeir  average  quality  is  better. 

Table  XIII.  contains  the  record  of  the  physical  tests  of  the  larger 
^ings  from  scrap  and  bloom.  While  the  scrap  forgings  do  not  give 
high  average  strength  or  elongation  as  those  from  the  blooms*,  they 
t  give  very  fair  results,  and  considerably  better  than  is  to  be  expected 
•m  wrought  iron  similarly  treated.  The  average  results  in  the  table 
ow  the  forging  from  bloom  to  be  about  15  per  cent,  better  metal  than 
at  from  scrap. 

Table  XIII. 


Forging. 


Forg©<l  from —    ^ 


»oi  u<]  Rtern-poAt Scrap 


I>o   Bloom 


Do ,  Scrap 


Do 


filoom 


'^er  framo*— Bo«tOD  and  A  t  Ian  ta .    Scrap 


•E 
O 


a 


a 
I 


ijferage j Scrap . 

'Do Bloom 


es 

4. 

U 

e» 

IS 

a 

c 


Sq.inch.l 
.5595 
.5550 
.5638 
.5557  , 
.5625  ' 
.5707 
.5534 
.5676 
.5461 

.5431 
.5490 
.5475 
.5446 
.5510  ; 
.  5483 
.5625  , 
.3120  1 


So  ee 


Pounds. 
57.100 
55,  830 
54,100 
54.000 
60,100 
58.000 
58,700 
57,  500 
67,000 
70,000 
66.800 
65,500 
67,000 
67.000 
68,000 
68,000 
58,666 
58,680 

60.768 
63,  037 


a 

o 

a 


S 


Peret. 
ia70 
17.30 
18.25 
18. 70 
21.00 
24.65 
23.40 
20.30 
18.00 
24.40 
23.  30 
20.70 
22.00 
22.70 
22.80 
20.10 
23.90 
24.30 


19.75 
22.12 


i 


a 


Per  01. 

42.8 
41.5 
41.3 
42.8 
36.0 
40.0 
34.0 
37.3 
*63.0 
42.0 
44.0 
40.0 
40.0 
39.0 
41.0 
40.0 
56.0 
35.0 


44.74 
38.41 


*  Piece  defective,  Hbowing  lamination  on  ft*aciure. 

llauy  smaller  forgings  from  steel  blooms  or  bars  have  been  used  in 
5  construction  of  the  machinery  for  all  four  vessels.  It  may  be  inter- 
ing  to  state  4:hese  parts  in  detail,  as  follows : 

STEEL  PARTS  IN   THE  MACHINERY   OF  THE  DOLPHIN. 

hearth  steel  HuppUed  by  the  Nashua  JSteel  Company ^  Nashua^  N.H. — 

leciing  rods,  caps,  and  bolts;  piston  rods,  caps,  and  bolts;  crank- 

L  piliow-block  caps,  and  bolts;  coupling  bolts  and  cross-keys  of 

3  ting;  eccentric  rods  of  main  steam  and  cut-off  valves;  link 

,  connecting  bolt«,  and  link  blocks  of  main  steam  valve  gear; 
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reversing  shaft  and  pins  on  anus  of  shaft ;  keys  for  securing  condenser 
brackets  to  the  condenser  for  support  of  engine  cylinders. 

STEEL  PARTS  IN    THE    MACHINERY    OF    THE    BOSTON    AND   ATLANTA. 

Crucible  steel — Main  and  cut-off  valve  stems;  bolts  for  adjusting 
crank-shaft  brasses ;  all  set  screws. 

Open  hearth  mild  steel,  from  Ncishv/i,  N.  H. — Piston  rods ;  main  valve 
rock  shafts;  high  pressure  side  rods;  connecting  rod  bolts;  crank-pins; 
radial  faces  of  lugs  on  one  disk  of  clutch-coupling;  fiiction  band;  gibs 
and  keys,  and  feathers ;  coupling  bolts ;  wedges  for  crankshaft  pillow- 
blocks. 

Cast  steel  from  Chester,  Fa. — Pinion  on  steam  turning  engine. 

Ca^t  steel  from  Spuyten  Duyvil,  N.  T, — Cross-heads  of  air  and  circu- 
lating pump  rods. 

STEEL   PARTS   IN  THE  MACHINERY   OF  THl?  CHICAGO. 

Mild  open  hearth  steel,  from  Xashua,  N,  H, — Bodies  of  main  connecting 
rods,  with  their  bolts,  nuts,  and  keys;  beam  center  and  end  pins;  crank- 
shafts and  crank-pins;  piston  rods:  main  cross-heads;  loose  couplings 
of  main  shafts;  cross-heads  of  main  and  cut-off  valves;  gibs  and  keys 
of  front  links;  binders  of  main  crank-shafts,  with  bolts  and  nuts;  bolts 
and  keys  of  main  shaft  coupliugs;  rock  shafts  for  main  and  cut-off  valve 
gear;  reversing  shaft  and  binders;  main  and  cut-off  rock  shaft  arms; 
rock  shaft  binders  and  bolts;  Stevenson  links  and  blocks;  eccentric 
rods ;  straps,  gibs,  and  keys  for  eccentric  rods  and  cut-off  rods ;  bolts 
securing  the  beam  pillow-blocks  to  Qondensers;  binders  and  bolts  of 
beam  pillow-blocks. 

Crumble  steel, — Rods  connecting  cut-off  rock  shafts  with  beam-center 
pins ;  valve  stems ;  all  set  screws. 

OPINIONS  OF  INSPECTORS  AS   TO    DESIRABLE    OHANGBS    IN    THE  KB- 

QUIRBMENTS  AND  SYSTEM  OF  TBSTS. 

Before  the  oflicers  engaged  in  the  inspection  of  material  at  the  mills 
and  its  subsequent  working  into  hulls  and  boilers  should  have  been 
detached  and  ordered  to  other  duty,  and  in  view  of  the  possible  actioa 
of  Congress  as  to  further  steel  construction  for  the  Navy,  the  following 
letter  was  issued  to  all  inspectors. 

Naval  Ai>vi«ory  Board,  Navy  Dxpartmext, 

Wa9Hn§Um  CUy,  April  24,  1884. 

Inspector  of  Material: 

Sir  :  It  is  the  intention  of  the  Board  to  compile  a  new  oiroalar  for  "  Testa  of  st^el 
for  cruisers,''  in  which  the  limits  of  strength  and  dnctility  most  be  adhered  to  asre- 
(|uired  by  existin;^  law. 

You  will  please  give  the  matter  your  careful  consideration, and  report  to  the  Bosid 
on  or  before  Juue  1,  18tf4,  what  changes  in  the  present  tests  as  altered  by  existinfC 
orders,  and  what  additional  tests,  regulations,  or  restrictioDs,  yoa  consider  de^rable 
as  suggested  by  your  present  duties. 

You  will  please  present  your  suggestions  in  a  concise  form  rAidy  to  be  introduced 
in  the  circular,  and  will  state  your  reasons  therefor  briefly  and  concisely,  and  when^ 
necessary  quote  facts  and  figures  from  your  reports. 
Very  respectfully, 

E.  SIMPSON. 
Rear-Admiral,  U,  S,  N,,  PretUfent  of  the  Boartl, 

Lieut.  V.  J.  Drake,  K.  8.N. 

Chief  Kngiueer  B.  B.  H.  Wharton,  U.  S.  N. 

Chief  Eugiueor  Isaac  R.  McNary,  U.  S.  N. 

Assistant  Engineer  B.  C.  Bryan,  U.  S.  N. 

Chief  Engineer  A.  W.  Morley,  l".  S.  N. 

Assistant  Naval  Constructor  J.  F.  Hanscom,  U.  S.  N. 

Assistant  Naval  Constructor  J.  B.  Hoover,  U.  S.  N. 

Assistant  Naval  ('onstructor  R.  Gatewood,  U.  8.  N. 

Lieut.  G.  A.  Bicknell,  U.  8.  N. 
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By  the  replies  which  follow  the  Board  has  been  lai-gely  guided  in  it^ 
eeommendfttions  as  embodied  in  the  proposed  uew  circular  of  "Tests 
f  Hteel  for  oraisera."  It  wll  I  be  noticed  that  the  changes  propoae<l  by 
be  Inspectors  are,  in  the  main,  either  in  the  details  of  inspection  or  in 
he  addition  of  working  tests  for  boiler  metal.  The  few  proposed  addi- 
\aaai  reqairementa  for  quality  as  determined  by  tensile  tests  are  on 
iwewhat  debatable  gronnd,  and  it  is  lielieved  woold  result  iu  appre- 
iible  increased  cost  without  proportionate  improvement  of  quality. 

(Nmnl  AdTlnr;  Boanl,  OVw  ot  lutpeahir  uf  Uattrial.  Norway  Iran  uid  Steel  Compui)-.  ] 

Sim  I'H  Boij'ruN,  Mahs.,  Jfay  SH,  1B84. 
8ik:  Id  oompllMioe  with  your  letter  of  the  24th  ultimo,  relative  to  a  new  eircuUr 
r  "Teats  of  steel  for  cruisera,"  I  would  reapeut  fully  aubuiit  the  foUowitig. 
I  UD,  sir,  very  reapectfiilly,  your  oliedient  servant, 

F.  J.  DRAKE. 
iMutrnani,  iHfpeDUir  of  Material 
BeM- Admiral  E.  Simpson,  U.  S.  N.. 

PrtMnt  Naval  AiMiorg  lloanl, 

[1)  To  be  inserted  after  the  woitlei  "s1ii]>  jilaleu,"  lU  article  III.,  in  lien  of  *'  In  overy 
I  of  SO,  4c.,    •     •     •    shaped  a<  iiinlint;  to  the  iinnexoil  aketoh." 

'  Conditioni  of  («(•.— All  mnteriiil  sliiill  l.t-  Ijisted  liy  ht-ats,  osfulluWH: 
'AipeolNMJibtoonof  not  less  tliBD<ii  III  |K>iii>dH  n-pight,8hall  lieeoloctDd  at  mud  u  in  from 
gh  heat,  to  be  ont  from  the  npper  iliml  ,:( [he  ingot.  This  liloom  to  be  rolled  into  u 
Meof 'JO  poDnda  to  the  square  fo<ii,  Kii^iit  test  pieeea  ahull  boeut  from  it  and  ahnpod 
Dorditig  to  the  annexed  Hketch— fiiiir  for  tiinsiln  stvegH  and  fonr  for  the  bnat-i|iieuali- 
[  test,  the fonr  latter,  after  beating  toaoherry  red.  to  be  plunged  iu  water  at  a  tcin- 
ntore  of  80°P.  Thns  prepared,  it  mnit  be  possiblB  to  bend  the  picoo«  under  b  \itv«» 
hammer  ao  that  they  shall  be  doubled,  with  fiwos  touching  liirongbuat,  witliaiit 
haenting  any  traces  of  cracking.  These  teot  pieces  Co  have  the  sharpuesa  of  tin 
ter  edges  of  (me  iA«jr«{M(f«  only  takeo  otf  with  a  fine  Die." 

[2)  To  beinxerted  in  paragraph  luidet  "ConditiooH  of  acooptanee,"  after  the  words 
>riginal  suction,"  »o  as  to  re.id,  "with  it  mo  aanrtd  elongation  in  8  inches  of  IS  per 
Dt.  at  the  iiijint  of  Tailure,  and  n  linal  elongation  of  nut  less  than  ii.1  per  cent." 

[3)  To  be  inserted  in  lieu  of  urtiole  under  "  Cases  of  failure." 

"  If  the  average  of  these  four  tesit  pieccH,  nnnilwred  I,  2,  3,  4  (called  test  I.),  falls  he- 
w  either  of  the  required  limits,  the  ingol  from  which  the  siieoinien  bloani  for  pities 
S,  3,  4  was  cnt  thatl  be  rrjnted,  i\a\\  tent  II.  made,  eonslntiiig  of  pieeeB5  and  <i,  cut 
>m  thf  lower  thini  of  a  second  ingotiif  the  aanie  heat.  If  the  mennof  the  results  of 
ese  two  falls  below  either  of  the  above  limits  the  entire  beat  shall  lie  rejected. 
>'irit  tje  successful,  t  eft  III.,  or  the  mean  uf  pieces?  and  6,  outfnnn  the  lower  third 
second  ingot,  shall  decide. 

"  If  in  any  of  tests  I.,  II.,  III.,  any  single  piece  shows  a  tensile  stress  less  than  (>H,000 
■nds,  ur  an  elongation  of  less  than  IS  per  cent,  at  point  of  failure,  or  a  tinal  elongn* 
»  «f  less  than  23  per  cent,,  the  iugnt  from  wbicta  it  was  cut  shall  1>e  Tejoctnl  and 
S  test  considered  to  have  failed,  regardJess  ofits  average.'' 

[4)  To  be  inserted  in  lieu  of  Article  VII. ; 

"  Boiltr  plattt. — Each  heat  for  boiler  plate  muat  be  snbjeated  to  the  same  tests  and 
the  manner  prescribed  for  ship  plates.  In  each  test  pieoe  the  ductility  in  S 
ibea  at  the  point  of  failure  must  not  be  less  than  20  per  cent.,  and  its  final  olongo- 
nnot  legs  than'Jii  per  ceiil..  and  the  nltimate  tensile  streD|(tb  most  not  be  leas  than 
000  pounds  and  not  men.-  than  63,000  pounds,  and  the  average  of  the  teste  at  least 
W  60,000  pounds." 

the  alioTe  suggestions  tire  based  on  facta,  as  determined  by  obeervatlou  from  th« 
lowing  heats,  which  have  Wen  accepted.  If  nei'essary,  more  oan  be  quoted  tusnit- 
n  the  iivtTage  iiln-udy  );ivcn. 


J 
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Sketch  of  ttst  pieces. 
Scale :  |  full  aise. 
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For  the  test  inacbiDe. 


For  the  quenching  teet. 
I  The  fi^nreR  markcil  thus  *  may  be  varied  to  snit  the  size  of  test  maohine. ! 


>leAt-(]noncliin^  test.     To  bend  double,  faces  toaohing. 
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r«mber  of  heat. 


Mean  tensile 

I  strenffth  of 

4  test  pieces. 


Pounds. 
60,090 
62,000 
60,600 
61,  300 
60.800 
60.600 
60,300 
61.800 
62,200 
61.800 
62,900 
60,680 
63,300 
62.400 
62,800 
61.600 
60,840 
61,400 
60,700 
60,900 
60,600 
61,900 
60,400 
60,090 
60.400 
60,880 
62,070 
60,860 
60,230 
62,500 


Final  elonija-  ElongaUon 

lion  in  original  *  ♦  J?J?»« ♦ 

length  of  8  **  P^^* 
inches. 


mge 


61,298 


Per  rent 

27.25 
25.50 
26.75 
26.75 
2a  25 
27.00 
26.50 
26.75 
2«.25 
2*.  75 
27.75 
26.75 
25.75 
26.00 
26.00 
27.50 
29.75 
27.00 
28.00 
27.00 
26.00 
26.50 
26.25 
26.75 
25.25 
27.50 
26.75 
26.50 
29.88 
26.75 

26.81 


point 
of  failure. 


Percent. 
21.00 
18.25 
20.75 
21.00 
22.00 
20.25 
20.00 
19.75 
20.00 
18.00 
21.75 
19.50 
19.00 
20.50 
20.00 
21.00 
22.75 
20.25 
21.00 
19.50 
20.00 
19.50 
20.50 
19.50 
23.00 
23.50 
21.50 
20.25 
24.00 
21.50 

20.65 


Analysis  of-— 

t 

Carbon. 

- 

Manganese. 

13 

88 

22 

80 

17 

23 

16 

38 

16 

31 

18 

88 

15 

26 

15 

82 

17 

46 

18 

89 

15 

30 

15 

27 

18 

46 

19 

40 

19 

48 

17 

47 

14 

40 

15 

31 

14 

40 

20 

40 

18 

20 

18 

47 

15 

34 

18 

40 

13 

38 

18 

48 

18 

30 

19 

50 

19 

45 

23 

48 

17 

30 

120  test  pieces  in  the  above  given  heats,  only  seven  fall  below  60,000  poands, 
s: 

,  Pounds. 

39,  one  test  piece 59. 966 

66,  one  test  piece 59,9&0 

67,  one  test  piece 59, 826 

325,  one  test  piece 59,796 

390,  one  test  piece 59, 904 

390,  one  test  piece 1 58, 900 

452,  one  test  piece 59, 625 

t  consider  the  present  crude  system  of  annealing  plates  of  any  value  what- 
[  find  from  observations  in  testing  that  it  does  not  improve  the  average 
n  or  lessen  the  average  tensile  stress. 
m,  sir,  very  respectfiulv,  vour  obedient  servant, 

F.  J.  DRAKE, 
Lieu  tenant  J  fnspft't4>r  of  Material. 
dmiral  E.  Simpson,  U.  S.  N., 

Preeident  Naval  Advisory  Board. 

Kaval  Advisory  Board,  Office  of  Innpector  of  Material,  at  Chester  Rolling  Mills.) 

Chester  Rolling  Mills,  May  27, 1884. 

I  accordance  with  the  Board's  letter  of  April  24, 1884, 1  recommend  the  foUow- 

ir: 
^e  paragraph  he:ided  "  In  cases  of  failure,'^  substitute  22  per  cent,  for  21 

I  paragraph  IV.,  headed  **  Quenching  test,'' add  ^'one  piece  iVom  each  plate 
•  be  bent  cold."  " 

Paragraph  VI.,  *^  Rivets,"  should  rea<l  thus: 

l,Ow>  pounds  of  rivets  from  the  same  heat  of  metal  shall  constitute  a  lot, 
icompanied  by  two  sample  bars,  each  18  inches  long,  for  tensile  test.  Theto 
or  tensile  test  shall  be  cut  from  the  bars  from  which  the  lot  of  rivets  is 
i  be  stamped  with  a  number,  which  shall  also  be  placed  on  each  box  or 
of  tkatlot. 
I  tMnples  to  be  subject  to  the  same  tensile  test  as  that  required  for  the  plate 


456       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

*^  The  lot  of  rivets  of  which  the  sample  bar  does  not  fal611  the  reqnirements  of  ten- 
sile strength  and  elongation  required  for  plates  is  to  be  rejected. 

**  From  each  lot  six  rivets  are  to  be  taken  at  random  and  submitted  to  the  follow- 
ing tests,  two  rivets  to  be  used  for  each  t^est : 

'*  (1)  Two  rivets  to  be  flattened  out  cold  under  the  hammer  to  a  thickness  of  one- 
half  the  diameter  without  showing  cracks  or  flaws. 

"  (2)  Two  rivets  to  be  flattened  out  hot  under  the  hammer  to  a  thickness  of  one-thiid 
the  diameter  without  showing  cracks  or  flaws. 

*'  (3)  Two  rivetA  to  be  bent  cold  into  the  form  of  a  hook  with  parallel  sides  without 
showing  cracks  or  flaws.'' 

KRASON8. 

Since  the  present  inspection  by  heats  or  test  plates  from  a  sample  ingot  began,  2Si 
heats  have  been  inspected,  and  42  heats  have  failed  to  meet  the  specifications.  Of  laO 
heats  ship,  about  18  per  cent,  have  failed;  average  of  tests  of  tenacity  63,000;  dac- 
tility  25.5.    Of  70  heats  boiler,  the  average  of  tostsTs — tenacity,  58,000 ;  ductility,  27.5. 

The  fact  that  the  average  of  this  ship  plate  shows  25  per  cent,  ductility,  and  the 
proportion  of  failures  is  so  small,  shows  that  23  per  cent,  is  an  easj'  standard  to  meet, 
and  1  think  justifies  the  substitution  of  22  per  cent,  for  21  per  cent,  in  paragraph 
headed  '^  In  cases  of  faihires,"  in  the  first  change  recommended. 

Again,  .is  originally  retpiired,  one  of  the  test  pieces  was  to  be  cot  transversely,  and 
the  ductility  of  such  pieces  is  generally  much  less  than  those  with  the  grain.  To 
allow  or  direct  the  tests  to  be  all  longitudinal  and  leave  the  21  per  cent,  as  it  was 
when  half  of  the  tests  were  across  the  grain  is  virtually  to  allow  a  metal  of  less  ductility 
to  be  accepted.  The  i*esult  is  that  metal  can  pass  which  under  the  original  wording 
could  not  pass. 

I  do  not  know  that  any  advautages  are  gained  by  testing  across  the  grain.  But 
testing  as  is  the  practice  here,  I  think  each  heat  should  be  rejecte<l  whenever  any 
])iece  Hiiows  less  that  22  per  cent,  ductility. 

In  aHsigniu^  a  reason  for  the  change  II.  it  seems  sufficient  tc  notice  that  this  tc«t 
has  been  retained  by  the  British  Admiralty  after  a  by  no  means  inconsiderable  es- 

Jjerience,  and   I  see  no  good  reason  why  it  should  not  be  used  for  our  metal.    The 
ai lures  of  the  plate  to  pass  the  (luenching  test  here  have  amounted  to  less  than  2  per 
cent. 

Change  III.  is  simply  an  attempt  to  indi(;ate  that  the  rivets  in  lots  of  1,000  pounds 
should  be  accompanied  by  samples  for  tensile  test  of  the  bars  from  which  the  rivets 
are  made.  Selecting  one  bar  from  each  twenty  gives  a  varying  ratio  of  amount  of  iu- 
spection  f(U'  each  size  of  rivet,  while  1,000  pounds  gives  a  defluite  one.  The  other 
change  increases  the  hammer  test  fnuii  what  is  fioir,  but  not  above  what  tra«, 
originally  prescribed. 

1  he  fact  IS  sutlicieiitly  well  known  that  steel  rivets  riveted  with  ordinary  care  will 
shear  according  to  their  tensile  Htrength   in   a  similar  way  throughout.     I  consider 
the  Hli4'aring  test  unneressary. 
Respectfully, 

(iEORGE  A.  BlCKNEl.L, 
Lieutenant,  U,  S.  K.,  Inpector  of  Material. 

Kear-Ailmiral  Ei»wai:I)  Slmtson,  IT.  8.  N., 

PreHhkni  of  ihr  Naval  Advisory  Hoard,  Savy  Department^  ^Vatkington, 

[Naval  AdviHoiy  Board.  Oflico  of  lusjiectorof  MateriaL] 

Phcenixvillk,  May  26,  1884. 

SiK  :  111  reply  to  the  Board's  communication  of  the  24th  April,  relating  to  moditica* 
tiouH  of  the  existing;  test  requirements  for  mild  steel,  I  have  the  honor  to  state  that, 
after  careful  coiiHideration,  I  see  no  [reason  for  any  modification  of  the  preaent 
requiieuieiitH.  which  seem  to  cover  the  ctise  completely,  as  regards  material  to  be 
manufa<'.ture(l  by  parties  unknown  to  the  Board.  Any  concesBions  or  simplifications 
should  deiteiid  ent  irely  on  individual  circumstances.  Thus,  if  the  shapes  for  additional 
vessels  wen^  to  be  made  of  Cambria  open-hearth  steel,  rolled  at  the  Phoenix  Iron 
Works,  there  are  certain  changes  which  might  be  made  with  advantage,  which  would 
simplify  the  work  and  furnish  more  comnletc  chemical  information.  These,  however, 
should  be  made  by  aiTangement,  and  should  not  take  the  form  of  the  successive  re- 
moval of  particular  tcHts  from  the  requirements,  but  by  substitution  of  an  alternate 
system  acceptable  to  all  parties.  For  a  general  circular,  I  oonsider-the  present  sys- 
tem simple  and  efiective. 

Without  desiring  to  enter  u]Mm  the  general  subject  of  the  requirements  of  the  law,  aa 
bearing  on  the  quality  of  the  material,  I  beg  to  suggest  that  a  somewhat  harder  steel 
.should  be  ust^d  for  all  sha|)es,  whether  for  connecting  or  stiffening  purposes,  to  be 
accompanied  by  a  clause  in  the  ship  specifications  requiring  the  use  of  improved 
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lea  and  sheBr- knives,  u  oonrw  nuw  heme  ndopted  voluutaril]'  in  twrtain  bTidge 
B.  Id  all  ciuea,  tbu  apper  limit  of  toiisilo  slreugth  nbould  lie  iuipowd,  both  tor 
HUid  plates,  from  cuuBidfralioQsof  elasticity;  for,  &h 'wilt  bcfwuiilroiti  ttiereporta 
wile  trsta,  inorHOMid  tennile  strength  iB  acuom^anied  b;  a  rapidb'  iuontasiDg  value 
h  niodulua  of  elaaticil.v,'  nbicb  ma;,  in  particniar  oa«ea,  bo  furtht^r  affect«d  by 
aratively  mid  rolling.  Tbis  coneideratiou  ia  niucb  le«ij  important  for  ahapeii 
for  plates,  bet-auBe  ahaptw  caDimt  be  rolled  l>olowa  oortaiii  temiierature  without 
u  danger  to  tbi>  mllH,  and  tliey  anoeal  much  more  in  uooling. 
|les  for  water-tittbt  work,  and  beum«  or  Q'ameB  bebiod  armor  or  supporting  a 
otive  deck,  form  i^xoeptiima  to  Ibe  above  couaideratiuuR  and  Bhotild  be  made  of 
rial  uut  harder  Ibun  tOD  pktea  they  cotiiieot  or  support. 

kvr  ventured  U>  oit'er  tile  above  siiggestiouH  as  being  in  the  direction  of  iucreaaed 
!Dcy  of  tbc  bnll  and  further  rediiotiun  of  suantliog,  especially  in  the  ulating, 
backed  by  the  atifler  [Vameg  and  more  rigidly  connected  at  the  angles,  and 
■reiug  all  tbnt  this  material  will  uluiid  wbtm  tested  to  destruotiou. 
vif  Xbo  honor  to  further  suggest  that  reqriirementa  for  nuality  be  issued  for  iron 
nand.  Tbne,  oerfain  Iron  angles  mnde  hort  for  th«  boilers  of  the  Dolphin  did 
MHO  under  inspeetiou.     -     -     - 


Very  reapeotiblly,  your  olipdieu 


IMorK.tiIrouWnrkn.1 

NKW  YoKK.  afojfSa,  188*, 

:  In  obedience  tu  your  order  of  April  S4,  I  havp  cnn.'fnll;r  consideroil  tbii  luattor 
to  of  Bt«el  for  ornisers,^nd  have  the  honor  to  submit  the  following  vhauges,  •« 
tnngbt  me  aa  deairalile  by  my  recent  esperieuiw  in  tasting  steel.  I  also  inolnde 
isoua  for  advouutiug  such  ch»ogus,andalist  of  artiulua  with  frbieh  I  think  oaoh 
rtor  shonlil  be  provided; 


Boilir  plates.— Frmn  iMrli  .-kI  <f"r-rirti  !.'■!'■   1"  '■■  "-'•■^  f"'  '"'ilcrs,  one  test  piece 

be  cut,  one  piecii  br'irrj  ■■  ■■i   r   i  ■  i  .   .■■  i'. '■    ■..  ii  ,.  .i.,,:-iina  of  rolling. 

Angla,  baaau.  okaiin:  I  .      .      .   i         <i  ^iij^les.  bennis,  i&a., 

Ingot  shall  be  caM.  <.i  .     .  I.     From  this  ingot 

let  a  plale  may  be  ri>li.  ■!  .i  ml  i.  -■  |.  .  .  .  ■  .  ,■  I  1 1,.  1 1  !r..i i  -rjiiare  or  round  burs 

«  rolfc^d  and  used  fur  h<sl  )ii<-i.'<'H,      Priivii]<  il.  :i\\\  ayn,  lliiil  Ibe  steel  iu  lest  picctwi 
reteive  uo  imoit  «orkini;  ibaii  tbc  tiuisbed  niiilerinl  from  fbe  beat  wimirt  have. 


Form  of  leal  iiiritn. — Thi!  lt<st  [ilro-H  Tor  nil  jilutos  nhall  be  uf  the  form  shown  iu 
.  The  length,  A  K,  iriuHt  hv  RutDeicnt  to  give  H  inches  with  parallel  stdos,  and 
nfflcient  material  cut  uut  tu  insure  the  jiioce  from  breaking  lo  the  grips.  The 
of  piece  mnst  lii' milbrienc  to  givr^  hetvicou  A  and  II  au  area  of  croHS-sectloii  not 
no  1  or  greater  Ibim  v,i  Nquace  inch. 

U  plates  are  nitlcd  I'riioi  test  ingots  or  blliel«  for  angW,  Ac,  the  test  pieoM 
(Onform  to  this  iiHtteni,  but  ni'eil  only  be  cut  in  direction  of  rolling.  If  ai|nanw 
ed  the  side  shall  uut  escred  1  inch.     If  rounds  are  used  the  diameter  ahall  nut 
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exceed  |  inch ;  in  all  cases  specimens  to  be  long  enough  to  measure  elongation  in  S 
inches. 

(5)  Requirements. — Each  test  piece  shall  be  submitted  to  direct  tensile  stress  until 
it  breaks,  and  in  a  machine  of  approved  design.  The  initial  stress  to  be  ^,000  poaDd« 
per  square  inch.  The  tirst  Ioa<l  to  be  kept  in  continuous  action  for  one  minute.  *'A(l- 
ditional  loads,  &c."  (see  Section  III.,  Tests  of  Steel  for  CrniMers,  June  18,  1883,)  down 
to  **  Conditions  of  Acceptance."  At  end  of  first  paragraph  under  **  Conditions  of  Ac- 
ceptance" add.  '*  and  elastic  limit  not  less  than  38,000  pounds  per  square  inch.  Caaei 
of  Failure :  If  the  average  of  the  four  test  pieces  falls  below  any  of  the  required  limits 
the  heat  shall  be  rejected.  In  the  case  of  boiler  plates,  if  tne  average  of  the  two 
pieces  from  a  plate  falls  below  any  limit,  the  i)late8  shall  be  rejected.  If  any  single 
piece  shows  a  tensile  strength  less  than  58,000  pounds  or  a  final  elongation  less  tl^n 
21  per  cent.,  the  heat  from  which  it  came  (or,  in  case  of  boiler  plate,  the  plate  from 
which  it  came)  shall  bt?  r^-jecited,  regardless  of  its  average." 

II. — Quenching  test. 

See  Section  IV.  of  *'Tests  of  Steel  for  Cruisers,"  June  18, 1884,  after  the  words  •*  with- 
out presenting  any  trace  of  cracking"  insert  the  following:  "Piece  to  be  bent  nntil 
it  breaks  or  bends  double,  and  fracture  of  break  to  be  examined.  If  fracture  is  cn^ 
talized  and  not  fibrous,  another  piece  shall  be  treated  in  the  same  way,  and  if  frac- 
ture is  similar  the  inspector  may  reject  the  plate,  bar,  angle,  &c.,  from  which  it  was 
out." 

III. — Stamping  and  uollim;  test  pieces. 

A  list  of  all  ingot-s  made  from  each  heat  for  angles  or  beams,  &c.,  must  be  fnniishetl 
the  inspector.  Each  ingot  shall  be  stamped  in  his  presence,  with  the  number  of  the 
heat,  lie  shall  also  see  the  test  billet  cut  off,  stamped^ and  rolled,  and  most  stamp 
each  plate  or  bar  rolled  from  it,  with  a  i>rivate  stamp,  in  snoh  a  way  that  each  t^^t 
piece  will  have  impression  of  stamp  near  one  end. 

ReaHOim. 

I  respectfully  state  that  my  reasons  for  advocating  these  changes  are  an  follows: 

For  change  in  tensile  test  of  ship  plates,  it  reduces  the  nnmber  of  pieces. 

1  have  found  that  the  difference  caused  in  tensile  strength  by  rolling  at  a  fall  rwi 
or  dull  red  heat  is  very  marked. 

I  would  call  attention  to  the  following  heats  made  at  Cambria  Iron  Works.  John*^ 
towB,  Pa.,  for  cruiser  steel: 


Nmiiber  of  heat. 


'^'ISdhei?*''*      BoIM-tdonwd. 


TeoHile  ,  Elonga-  .  Tensile 
Htrength.  i     tion.       strength. 


\  Poundi. 

4452 I      70,345 

4712 e9,M2 

4951 63,135 

4478 59,190 


Per  cent. 
25.9 
24.3 
24.9 
2a8 


I 


Poundi. 

70,  sn 

71.854 

64,oeo 

61,000 


Elonga- 
tion. 


P9re$nL 
214 
».6 
22.8 
24.6 


A  diiferonce  is  shown  here  of  2,400  pounds  in  ultimate  atrength  and  3.8  per  oemi. 
elongation,  when  the  difference  in  heating  could  scarcely  be  ootloed  by  any  one  onac- 
customed  to  heating  or  working  steel.  There  would,  according  to  tnis,  be  a  differ- 
ence in  strength  and  elouj^atioii  at  different  parts  of  a  plate  if  it  was  not  all  rolled 
at  a  uniform  neat.  This  is  found  to  be  true,  though  wnen  snoli  dilTerenoee  are  large 
they  may  more  properly  be  attributed  to  localization  of  carbon  or  other  elements. 
In  either  case,  the  steel  might  do  for  angles  and  beams  or  even  ship  plates:  bnt  in 
boilerplates,  where  the  failure  of  one  sheet  is  almost  sure  to  oaase  loss  of  life  and 
serious  damage,  every  ]>late  ^should  be  tested.  1  have  recommended,  therefore,  a 
piece  to  be  cut  from  each  end*of  each  boiler  plate,  and  tests  for  ship  plates  to  oom«v 
one  for  each  end  of  plates  from  which  test  pieces  are  cat.  This  wonld  detect  both 
the  difference  made  by  hot  and  cold  rolling,  and  also  the  dliferenoe  made  by  nneqnal 
diffusion. 

I  wonld  also  requin»,  in  specifications  for  Iniilers,  that  every  boiler  plate  flaiigetl. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       459 

tdf  or  heated  locally  must  be  annealed  after  snch  flanging,  &c.,  has  been  done, 
required  by  Bureau  Veritas,  and  Lloyd's  rules.  ^ 

form  of  test  piece  is  slightly  changed  to  save  labor.  From  a  large  number  of 
5C€8,  often  over  two  hundred  per  day,  broken  in  the  testing  room  of  Cambria 
ompany,  I  had  occasion  to  observe  that  plain  flat  pieces,  witliout  any  slotting 
Q  grip  ends,  very  seldom  broke  in  the  grips,  which  was  also  the  case  with 
and  square  bars,  sheared  from  rolled  length  without  any  further  work  on 
The  original  form  of  test  piece,  prescribed  by  the  Board,  requires  a  great 

0  be  slotted  or  planed  oft*  from  grip  ends;  to  save  labor,  I  recommend  that 
ifficient  be  taken  oft*  to  insure  the  piece  from  breaking  in  grips.  I  also  found 
le  use  of  round  or  square  bars  would  have  saved  much  labor  and  expense  to 
^Dufacturers  of  the  steel. 

area  of  cross-section  is  limited  in  each  case  because  experience  has  shown  m 
easuring  elongation  for  the  same   length  In  all  cases,  the  pieces  having  the 
It  area  will  give  greatest  elongation.     This  has  also  been  found  the  case  and 

1  on  by  M.  J.  Barba  in  "Memoires  de  la  Society  des  lug^nieurs  Civils"  {vide 
anics,"  No.  117,  March  29,  1884).     M.  Barba  found  as  the  result  of  many  exper- 


Ratio  length 
of  piece  to 
diameter. 


Elonga- 
tion. 


'  Per  cent. 
2.  51  44. 5 

3. 75  37. 5 

10.  00  28:  5 


Me  results  are  given  as  those  of  round  bar-steel,  but  in  the  case  of  bars  and 

a  corresponding  result  is  obtained^ " 

ve  therefore  put  a  limit  on  the  size  of  the  area,  since  the  elongation  is  to  be 

•ed  always  for  8  inches. 

initial  stress  is  recommended  to  be  35,000  pounds  per  square  inch,  as  this  is 

ounds  below  the  lowest  acceptable  elastic  limit,  and  experience  has  shown  me 

cftlculating  the  modulus  of  elasticity  for  elongations,  the  results  begin  to  vary 
ipidly  on  approaching  the  elastic  limit  of  low  steel.  Thirty-five  thousand 
(  per  eqnare  inch  seems  to  give  very  goml  results,  for  which  I  call  attention  to 
orts  of  tests  of  steel  at  Johnstown,  Pa.,  October,  1883,  to  April,  1884.  The  con- 
on  of  first  strain  is  recommended  to  be  one  instead  of  five  minutes,  to  save 
and  this  is  au  importajt  item  where,  as  at  Cambria  Works,  the  machine  is  in 
lous  use,  and  many  pieces  are  to  be  tested. 

also  recommended  to  make  elastic  limit  of  38,000  pounds  to  the  square  inch  a 
iment.  I  think  a  higher  limit  with  same  elongation  preferable,  but  this  issu^- 
to  call  the  attention  of  the  Board  that  steel  can  be  made  with  a  low  elastic 
lot  much  better,  if  any,  than  good  iron,  and  with  sutlicient  strength  and  elon- 
to  pans  specifications. 

recommended  that  the  inspector  be  given  power  to  inspect  the  fracture  of  a 
ling  test  piece  and  reject  the  steel  if  the  fracture  is  not  in  bis  opinion  suffi- 
good.  This  is  recommended  because  I  have  found  in  quenching  pieces  a  good 
^rom  poor  heats  which  bent  to  requirements  of  specifications  and  broke  Just 
of  them  and  I  had  not  power  ftx>m  specifications  to  reiect  the  heat.  A  retest  is 
i  to  be  sure  that  the  test  piece  itself  was  not  burned  in  heating  for  quenching, 
ird  to  the  system  of  stamping  the  test  ingots  and  pieces,  I  simply  wish  to  call 
eotion  of  the  Board  to  the  fact  that  a  dishonest  firm  might  make  one  good  heat 
B  this  for  all  future  test  pieces.  The  only  way  I  see  to  prevent  this,  without 
the  word  of  the  firm,  is  the  system  of  stamping  I  propose.  This  is  more  im- 
t  than  it  would  seem  at  first,  for,  unless  the  inspector  is  certain  that  his  test 
omes  from  the  heat  he  wishes  to  test,  of  course  his  results  are  useless.  This 
will  reanire  much  careful*  attention  and  inspection,  but  if  the  word  of  the 
to  be  taken,  why  inspect  at  all  T  Why  not  take  their  word  that  the  steel  is 
I  required,  and  save  time  and  labor f 

iicliuiion,  I  would  respectfully  recommend  that  the  following  articles  be  fur- 

emch  inspector,  or  the  inspectors  at  each  place,  viz:  1  pair  of  calipers;  1  four- 

le       ioted) ;  1  steel  tape  for  measuring  angles,  &c.  (at  least  50  feet) ;  1  gauge 

^  TT^  inch,  for  measuring  test  pieces ;  1  gauge  for  measuring  final  elon^a- 

tch  A  appended) ;  6  pocket  note-books  with  soft  backs,  printed  according 

^  ••Impended ;  1  4-quire  note-book  for  smooth  work,  printed  according  t-o  form 
uded;  lead  pencils,  pens,  &.c,  * 
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If  it  U  required  to  And  eloDgation  under  first  strain,  the  inspector  shonld 
niahed  with  an  electric  contact  macbine  measuring  to  not  more  than  Ti^cii  ( 
thousSndth)inch,  similar  to  that  described  in  Thurston's  "Materials  of  itngin 
Part  II.,  p.  3f>9.  One  tberniometer  for  qnenahing  testa,  fitted  with  caae  to 
l>i>cket,  should  albo  be  furnished  each  iuspector  who  has  qneuohing  testa  to  ti 
Very  respectfiill;, 

B.  C.  BEYAN. 
AitulanI  Emgi»ttr,  V. 
Kear-Admirul  E.  Simpson,  U.  S.  N., 

Prtiide-Ht  of  Naval  Advitory  Board, 

!favg  TMparlment,  Wailiinglon,  I).  C. 


.,.,- 

i    c     ud  !    p  : 

Si 

8     1 

PlWB, 

1 

i 

. 

1 — » — 

t (per  Bin 
euEth  (po 
FMigih  (pe 

( — ) 

'[ 

\ 

Itnduced  at 
Keduvlien  i 
Total  p[uiiR 


Teels  of  ulevl  J'-ir ,  made  ill ,  fey . 

m.,J  ■;  I  ■  Ir 

HioiiH       Ares      Klusllu      Ultimule  |>or    '      :S     '        I  ^  '   Fltnu- 


1   I 


I 


BEPOET  OF  THE  SECRETARY  OF  THE  NAVY.       461 

(Naval  Adviflory  Board — OflElce  of  Inspector  of  Materi«l.l 

Pittsburgh,  Pa.,  May  28,  1684. 

Sir  :  In  reply  to  the  Board's  circular  letter  of  the  24th  April,  1884, 1  have  the  honor 
lO  present  the  following  : 

'*The  initial  stress  to  he  as  near  the  elastic  limit  as  possible,  which  limit  is  to  he 
carefully  determined  by  the  inspector  in  a  special  series  of  tests.'' 

This  article  in  the  present  circular  is  not  enforced;  the  initial  strain  being  used  is 
^,000  pounds  per  square  inch.  ' 

Observations  to  be  made  of  the  elongations  on  a  length  of  8  inches  corresponding 
to  the  initial  stress,  40,000  pounds  and  50,000  pounds  per  square  inch,  and  after  fract- 
ure. 

The  elongations  previous  to  fracture  have  not  been  taken,  owing  to  the  difhculty 
uncertainty  without  proper  instruments.     Four  elongations  would  be  registered, 
wuich  would  furnish  sufficient  data,  and  not  be  too  bulky.    These  four  elongations 
ire  about  eqnidistant  in  regard  to  stress. 
Very  respectfully, 

L.  D.  MINER,  U.  S.  N., 

Inspector  of  Material. 
Hear- Admiral  E.  Simpson,  U.  S.  N., 
President  of  the  Naval  Advisory  Board. 

[Oftice  of  Inspector  of  HnlU  for  U.  S.  Navy,  at  the  Delaware  River  Iron  Ship  Bnllding  Worloi.] 

Chester,  Pa.,  May  21,  1884. 

'^iK :  In  compliance  with  your  circular  order  of  the  24th  ultimo,  I  have  to  state 
duties  as  inspector  of  hulls  dp  not  warrant  any  suggestions  as  to  changes  in 
<«o«ouf  steel  for  crnisers,"  as  moditied  by  existing  orders  from  the  Board.    On  the 
contranr,  the  results  of  the  work  up  to  the  present  time  go  to  show  that  the  limita- 
tiong  of  the  various  properties  of  the  material  have  been  wisely  determined.     Of  all 
plates,  beams,  angles,  and  rivets  delivered  here  for  the  crnisers,  the  number  of 
iires  have  been  surprisingly  few,  and  these,  in  my  opinion,  only  when  the  pieces 
"ef«  subjected  to  unreasonable  stress  while  cold.    Opportunities  for  the  observance 
jf  ateel  riveta  which  have  been  cut  out,  after  having  oeen  riveted  up,  have  been  nu- 
■eroas,  and  in  all  cases  have  shown  evidence  of  their  superior  strength  and  tough- 
Bets.    I  am,  therefore,  as  far  as  my  duties  enable  me  to  Judge,  of  the  opinion  that  no 
thaoges  in  the  existing  specifications  of  tests,  in  so  far  as  they  apply  to  hnlls,  should 
beinade. 

Very  respectfully,  your  obedient  servant, 

,1.  F.  HAN8C0M, 
Assistant  Naval  Constructor,  U.  S,  JV.,  Senior  Inspector  of  Hulls. 

Kear-Aduiiral  E.  Simpson,  U.  S.  N., 

Presidtnt  Naval  Advisory  Board,  Navy  Department,  Washington,  D.  C. 

[Offioe  of  Inspector  of  Hnlln  for  U.  S.  Navy  at  the  Delaware  River  Iron  Ship  Building  Works.  1 

Chester,  Pa.,  May  ^^,  1884. 

8iR  :  In  compliance  with  instructions  contained  in  Board's  letter  of  the  24th  ultimo, 
bAve  to  state  that  my  present  duties  as  inspector  of  hnlls  suggest  no  reasons  for 
ecommending  any  changes  in  the  ^'  testes  of  steel  for  cruisers,"  as  altered  by  existing 
rders*  and  indeed  the  success  which  has  attended  the  working  of  this  material  for  the 
mils  of  the  cruisers — the  percentage  of  failures  having  been  remarkably  small — does 
ot  warrant  me  in  suggesting  the  adoption  of  any  additional  tests,  regulations,  or  re- 
trictions. 

Very  respectfullv,  your  obedient  servant, 

JOHN  B.  HOOVER, 
Assistant  Naval  Constructor,  TJ.  S.  N.,  Inspector  of  Hulls. 

Rear- Admiral  Edward  Simpson,  U.  8.  N., 

President  Naral  Advisory  Board,  Navy  Department,  Washington,  D.  ('. 

[Delaware  River  Iron  Workn.] 

Chester,  Pa.,  May  27,  1884. 

8iR :  I  have  the  honor  to  acknowledge  the  receipt  of  your  communication  of  the 
Ith  altimo,  relating  to  a  new  circular  for  ''Tests of  Steel  for  Cruisers,"  and  to  report 
rhat  additional  tests  or  regulations  may  be  considered  desirable  as  suggested  by  my 
resent  duties. 
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In  obedioDCc  tlieroto,  I  have  respectfully  to  report  that,  as  regards  the  qualities  of, 
and  the  manner  of  making;  the  tests  of,  materials  for  the  hulls  of  the  cruisers,  then 
are  no  cbangf^s  I  have  to  recommend. 

In  relation  to  the  character  of  the  material  employe<l  in  their  boiler  coustniction. 
it  has  hvi'u  sugt^ested  to  mo  that  if  the  limits  of  tensile  strength  of  the  plates  wen 
Hlif(litly  reduced,  witli  an  additional  increase  in  the  percentage  of  dncrility,  a  mat«»- 
rial  superior  in  some  ])articular  respects  to  that  now  employed  would  be  obt^tined. 

Some  of  the  advantages  I  claim,  and  to  be  greatly  desired,  are:  avoidance  of  inkiaJ 
stress  in  the  ])ortions  of  the  plates  when  locally  heated,  as  in  flanging;  the  tetuperof 
the  material  would  be  less  altered  round  the  rivet-holes,  as  in  punching;  the  procaw 
of  working  more  freely  and  perfectly  accomplished;  less  liability  to  injury  from 
heavy  usage  and  improper  working;  can  be  worked  and  shaped  to  form  reqnirwl 
with  greater  facility  ;  greater  immunity  from  danger  of  fracture  after  boiler  is  com- 
pleted. 

A  number  of  instances  are  known  where  boilers  have  fractured  in  testing  at  a  ranch 
less  ]»ressure  than  that  recjuired  to  be  im])osed. 

I  think  it  necessary  that  the  manner  of  nniking  the  tests  of  all  boiler-phbtes  be  the 
same  as  at  present  prescribed. 

I  would  n^commend  that  the  nltimate  tensile  strength  be  not  less  than  56,000 
pounds  and  not  more  than  00,000  pounds  ;  the  ductility  in  8  inches  to  be  not  lessthaa 
2d  {>er  (MMit. 

With  the  increase  in  the  percentage  of  ductility,  the  increase  of  thickness  of  the 
plate  re(|ui.site  for  strength  would  be  but  slight,  and  necessary  only  in  the  cyhiidri- 
cal  portion  of  the  shell  of  the  boiler;  the  strength  and  rigidity  of  the  flat  surface* 
being  dejtendent  upon  the  usual  methods  of  bracing.     This  additional  thickness  wou^^ 
com]>ensate  for  corrosion. 

All  ])ortions  of  the  boilers  to  be  made  of  the  same  kind  ai|d  quality  of  material. 
Verv  respectfully,  vour  obedient  servant, 

A.  W.  MORLEY, 
Chief  Engineer^  fJ,  S,  N,j  Jntpector  of  MaeKinerji. 

Krar-Admiral  E.  Simpson,  U.  S.  N., 

President  Naval  Advisory  Board, 

[Morgan  IroD  Works.] 

New  Yokk,  May  29,  1884. 

Sir  :  In  answer  to  the  Board's  order  of  April  24,  1884,  to  present  in  a  concise  forp 
any  additions  I  may  think  desirable  to  introduce  in  a  new  oironlar  for  <<  Tests  < 
Stiel  for  Cruisers,"  I  have  to  recommend  the  following  tests  for  hoUer-plate* : 

From  one  platt^  rolled  from  each  ingot,  a  test  piece  6  inches  wide  and  19  inchei*- 
long  must  be  sheared  ott'  cold. 

This  test  piece  must  then  be  heated  at  one  end  to  a  bright  red  heat  for  not  lean 
than  one-third  of  its  length  nor  more  than  one-half  its  length,  and,  while  hot,  the 
part  marked  A  in  the  drawing  must  be  bent  round  a  curve  of  which  the  diameter  w 
not  more  than  one  and  one-half  times  the  thickness  of  the  plate  under  test. 

After  the  plate  is  cold  and  unannealed,  holes  must  bo  punched  of  one-eighth  of  an 
inch  greater  diameter  than  the  thickness  of  the  plate,  and  spaced  throe  diameters 
from  center  to  center  on  a  line  one  and  one-half  times  their  diameter  from  edge  of 
the  plate,  the  ceutt^r  of  lirst  hole  to  be  three  diameters  from  center  of  inner  curve 
of  b«*nd. 

When^  the  edge  of  the  doubled  part  meets  the  surface  of  the  plate,  a  row  of  inter- 
secting holes  (H)  must  be  ])unch(ul  cold,  cutting  the  plate  from  its  edge  to  the  mid- 
dle, and  tluMi  the  flange  (C),  unannealed,  is  to  be  bent  cold,  to  a  right  angle  with  the 
plate,  with  the  same  curve  as  A.  All  plates  accepted  mnst  show  neither  cracks  nor 
Haws  after  these  tests. 

li  a  piece  fails,  all  the  plates  rolled  from  the  same  ingot  mnst  be  tested. 

RKASOXS. 

The  necesHity  of  an  addition  tf)  the  admirable  tests  ordered  by  the  Board  is  proved 
by  the  numerous  failures  of  material  having  the  inspector's  mark.  In  my  opinion 
the,  tests  should  be  as  severe  as  the  punishment  which  the  metal  receives  during  the 
ordinary  ojH»rations  in  making  a  boiler. 

Thi*  test  I  ))r>ipost*  is  pra(;ticahh>  aud  not  expensive  ;   it  will  show  in  om  piece  the 
eflVets  of  sh<>ariiig,  ]>uiiching,  bending  hot  and  cold,  and  also  local  heating.     Good 
mild  stirel  suitahit;  for  boilers  should  stand  this  test  in  additiontb  those  now  in  force. 
Verv  respectfully. 

ISAAC  R.  McNARY, 

CMtfBngtneer,  U.  8.  A\ 
Kear-Admiral  E.  Sjmpson,  U.  S.  N., 

Prettidcnt  ^aval  Advisory  Hoard, 
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[Morgan  Iron  Works.] 

New  York,  May  27, 1884. 

R:  In  reply  to  your  letter  of  April  24,  I  would  state  that  I  have  carefully  cou- 
r«'tl  the  matter  of  "  Tests  of  Steel  for  Cruisers"  more  especially  with  reference  to 
erial  used  for  boilers,  aud  I  have  little  to  add  to  a  subject  which  has  been  so  much 
nssed  of  late  years. 

»  far  as  my  experience  goes  with  boiler-plates  of  mild  steel,  I  do  not  think  it  has 
been  mado  with  that  certainty  as  to  its  homogeneity  that  is  desirable  for  full  con- 
uce  in  it.  I  think  this  is  more  a  question  of  the  thorough  mixing  of  the  ingre- 
its  in  the  furnace  previous  to  the  casting  of  the  ingots  than  their  quantity  or 
lity.  Of  course  the  better  the  ingredients  the  better,  as  a  whole,  the  resulting 
erial. 

think  that  greater  stress  should  bo  laid  on  the  elastic  limit  when  tests  are  made, 
tractically  tuat  is  the  measure  of  strength.  Reduction  in  the  tensile  strength  and 
i«;ation  required  by  existing  specifications  should  not  be  thought  of,  but  rather  an 
rtase  of  the  former  demand,  for  I  can  see  no  advantage  to  be  gained  by  the  use 
:hi8  material  over  that  of  wrought  iron  if  the  tensile  strength  of  the  former  re- 
ins equal  to  or  little  superior  to  that  of  the  latter. 

II  the  working  of  these  plates  for  boilers,  it  appears  to  be  a  fact  that  when  they  have 
xl  well  the  tests,  both  cold  and  hot,  they  fail  when  worked  at  a  heat  not  luminous, 
^hat  is  known  as  a  **  black  heat.''  This  must  take  place  to  a  greater  or  less  de- 
e  during  the  process  of  Hanging  and  local  heating  in  fitting  up.  A  remedy  for  this, 
>  degree  at  least,  would  be  the  flanging  of  the  plates  at  the  time  and  place  of  manu- 
Lure,  where  facilities  are  better  for  total  and  even  heating  and  cooling.  This  would 
)  obviate  much  of  the  delay  and  expense  of  rejecting  the  plates  at  the  time  and 
CO  of  manufacture  of  boilers,  or  much  of  the  Hanging  could  be  done  with  the  plate 
i.  If  a  plate  is  capable  of  being  bent  cold  to  the  degree  required  by  the  specified 
»of  the  Board  without  injury,  why  should  it  require  heating  for  flanging  where 
bend  is  less?  I  am  of  the  opinion  that  all  rivet,  stay,  and  brace  holes  sfiould  be 
led,  and  where  plates  are  lapped  or  butt-strapped  one  plate  should  be  used  in  place 
itemplate  for  drilling  the  others.  I  would  advocate  this  apart  from  any  considera- 
I  a«  to  the  effect  upon  the  plates  of  punching,  and  with  a  view  to  the  accuracy  of 
holeK  in  the  plates  and  straps  with  regard  to  each  other,  and,  as  a  consequence,  the 
lisbment  of  the  drift-pin  from  the  boiler-shop.  In  the  case  of  steel  shafts  it  is^a 
stion  whether  they  should  ]>osses8  great  elongation,  especially  when  obtained  at 
exi^ense  of  hardness  and  rigidity.  I  would  prefer  they  should  have  a  high  elastic 
it  with  a  moderate  elongation. 
Very  reepectfuUv,' 

B.  B.  H.  WHARTON, 
Chief  Engineer,  U,  8.  N. 

PROPOSED   NEW   CIRCULAR   OF   TESTS. 

^rom  the  foregoing  reports  of  inspectors,  and  some  of  the  general  re- 
ts obtained  from  time  to  time  during  this  inspection,  a  new  circular 
been  compiled,  embodying  certain  alterations  in  the  system  of  tests 
boat  any  change  of  requirements.  The  principal  alterations  will  be 
Qd  in  the  shape  and  proportions  of  the  test  piece,  in  the  method  of 
oving  and  stamping  the  test  specimeuis,  and  in  following  out  the 
erial  of  each  heat,  and  in  the  return  to  the  individual  test  for  boiler- 
e. 

Tests  of  Steel  for  Cruisers. 

luHtructionH  to  Iriftpectors. 

Navy  Department. 
Washinglou,  — : 188-. 

he  following  rules  are  prescribed  in  order  to  insure  the  fulfillmeut 
he  clause  of  the  act  of  Congress  of  August  5,  1882,  *'  Such  vessels 
•  •  to  be  constiu(;ted  of  steel  of  domestic  manufacture,  having 
lear  a«  may  be  a  tensile  strength  of  not  less  than  60,000  pounds 
he  square  inch,  and  a  ductility  in  8  inches  of  not  less  than  25  per 
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I.  All  ship  plates,  beams,  augles,  rivets,  bolts,  boiler-plates,  and  stays 
to  be  inspected  and  tested  at  the  place  of  manafactare  by  a  naval  in- 
spector of  material,  and  to  be  passed  by  him,  subject  to  restriction8 
hereinafter  mentioned,  before  acceptance  by  the  ship-builders,  whether 
Government  or  private,  for  incorporation  into  said  vessels. 

II.  Every  plate,  beam,  and  angle  supplied  for  these  vessels  to  be 
clearly  and  indelibly  stamped  in  two  places  and  with  two  separate 
brands :  (I)  with  that  of  the  maker,  which  shall  distinguish  the  name 
of  the  manufactory  or  company,  (2)  w^ith  the  regulation  brand  of  the 
naval  inspector  of  material.  The  latter  not  to  be  stamped  upon  any 
of  the  above-mentioned  material  until  it  shall  have  passed  an  inspection 
for  surface  or  other  defects  of  manufacture  and  the  physical  tests,  have 
been  accepted  by  the  inspector,  and  have  been  stamped  with  the  maker's 
brand. 

In  case  of  small  articles  passed  in  bulk,  the  above-mentioned  brands 
shall  be  applied  to  the  boxing  or  packing  material  of  the  objects. 

No  steel  material  to  be  received  at  the  building  yards  for  incori>ora- 
tion  into  vessels  except  it  bear,  either  upon  its  surface  or  that  of  its 
packing,  both  of  these  brands,  as  evidence  that  it  has  passed  the  neces- 
sary Government  inspection. 

III.  The  weight  of  all  plates,  beams,  angles,  &c.,  must  be  obtained 
by  the  inspector  of  material  before  delivery. 

Plates  of  12^  pounds  per  square  foot  and  less,  and  strips  and  bars  of 
G  pounds  per  lineal  foot  and  less,  may  be  accepted  if  the  weights  vary 
between  3  per  cent,  above  and  5  per  cent,  below  the  specified  weights. 

All  other  plates  and  shapes  may  be  accepted  if  the  weights  vary  be- 
tween the  specified  weights  and  5  per  cent,  below  them. 

All  plates  and  shapes  not  being  within  the  limits  here  specified  may 
be  rejected. 

TESTS. 

All  material  except  boiler  plates  should  be  tested  by  heats,  as  fol- 
ows: 

A  specimen  ingot  or  bloom  shall  be  selected  and  rolled  into  a  plate  or 
bar  and  test  pieces  cut  therefrom,  provided  always  that  the  test  pieces 
shall  have  received  no  more  working  than  that  which  the  finisheid  ma- 
terial from  the  heat  would  receive. 

Four  test  pieces  of  the  form  shown  in  Fig.  1  for  plates — a  square  or 
round,  in  condition  as  finished  at  the  rolls,  may  be  used  for  tests  of 
shapes — shall  be  made  and  tested  for  each  heat. 

^      I'ig.  1,      ^ 


£ 


The  length  A  B  must  be  at  least  8  inches  of  uniform  cross-section  of 
which  the  area  should  not  be  less  than  ^  or  more  than  ^^  of  1  square 
inch. 

The  reduction  of  breadth  throughout  the  length  A  B  should  be  just 
suflicient  to  prevent  failure  in  the  grip. 

The  test  pieces  must  not  be  annealed  unless  the  finished  material  is 
to  be  annealed. 

Each  test  piece  shall  be  submitted  to  a  direct  tensile  stress  until  it 
breaks,  and  in  a  machine  of  approved  character. 
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Th«  ittitial  alfess  to  be  30,000  pounds  per  square  inch. 
The  tlrst  load  U)  lie  kept  iu  uoutiiiUDns  actinn  for  one  minute.     An  ol>- 
rvacioD  to  be  niiuie  of  the  correspoiidiug  elongation  measured  upon 
B  original  leugtU  of  8  inchos. 

The  stress  to  be  tlieii  increased  slowly  until  the  prineipal  elastic  limit 
<let«rmiDed,  after  wliich  additional  loads  will  be  added  at  iuterv-ala 
time  as  ueaHy  as  possible  equal,  and  separated  by  tialf  a  miuiite  ; 
e  loa«ls  to  produce  an  increase  of  stress  of  5,000  pounds  per  s(iaare 
3b  of  origfioal  section  of  the  test  piece  untd  the  stress  is  about  SU,000 
umls  [ter  square  inch  of  original  section,  when  the  incremeutM  (tf 
resB  sliould  not  eseeed  1,000  ponnds  per  square  incb.  Upon  close  ap- 
oacb  lo  the  probable  nltiraate  strength,  the  loiid  tfl  be  increased  grad- 
dly  and  its  nmxiniurn  value  carefully  noted. 
The  final  elongation  to  l»e  that  obtained  after  rupture. 
A  list  of  all  ingots  made  from  each  heat  must  be  supplied  to  the  in* 
lector.  Each  ingot  should  be  stampetl  in  his  preseuue  with  the  nnm- 
a  of  the  heat.  He  should  also  see  the  test  plate  or  billet  cut  off, 
ttmped,  and  rolled,  and  place  a,  private  stamp  upon  it  in  i^acli  a  way 
lat  each  test  piece  will  have  the  impression  of  the  stamp  near  one  end. 

CONDITIONS   OF   AOCEPTANCB. 

In  order  to  be  acr^epted,  the  average  of  the  four  test  pieces  must  show 
h  oltimatq  tensile  strength  of  at  least  flO,000  pounds  per  square  inch  of 
tieinal  section,  and  a  final  i>longatiou  in  8  inches  of  not  less  than  23 
lerceut. 

Material  which  shows  a  strength  greater  than  00,000  pounds  per 
qnare  inch  will  be  accepted,  provided  the  ductility  rtnnains  at  least 
3  per  cent. 

PASES  OP   PAILl'EE. 

if  the  averape  of  these  fonr  test  pieces,  numbered  1,  2,  3,  4,  (called 
est  I,),  fall  below  either  of  the  required  limits,  the  ingot  from  which 
«ce8  i,  2,  3,  4  were  cut  shall  be  rejected,  and  Tost  II.  made,  consist- 
g  of  pieces  fi  and  6.  cut  from  a  second  ingot.  If  the  mean  of  the  re- 
UiB  of  these  two  fall  below  either  of  the  above  limits,  the  entire  lot 
All  t>e.  rejected.  If  it  bo  successful,  Test  III.,  or  the  mean  of  pieces 
knd  8  cut  from  a  third  ingot  shall  decide. 

If  in  any  of  ihe  Testa  1.,  II.,  III.,  any  single  piece  shows  a  tensile 
resH  less  than  .j.S,n(M(  iiounds  or  a  flnivl  elongation  leas  thai:  21  jwr  cent, 
Q  ingot  from  which  it  wiis  tak<Mt  shall  be  rejected  and  that  test  uoiisitl- 
td  to  have  tailed,  n';,'iiiillcKfi  of  its  average. 

QUENCHING  TEST. 

IV.  A  test  piece  shiill  be  cut  from  each  plate,  angle,  or  beam,  and 
ter  healing  to  a  vhwry  r.'d,  plrin;ri-d  in  water  at  a  tempcratnn>itf  «20 
Thus  pii-|.,in-d  II  nni-;t  !>•■  pu-isilile  t"beiif|  Ihe  piCws  under  a  press 
bammer  so  that  llit>  shaH  (■..  doubled  round  a  curve  of  which  lUo 
imelerisiHit  rtmic  than  one  ,ni.!  a  lialf  times  the  thickness  of  Uiepfeca 
kted  without  iiresi-iiliii!:  anv  n-.tn-  of  cracking. 

these  test  pieces  must  not  li  iw  I  !ifir  sIiearwT  shies  rounded  off,  the 
|j  treatment  permitted  beiu:-  lakiti;;  off  the  sharpne:^  of  the  edges 
3i  a  fiue  file. 

Inspectors  may  requireacold  bending  test  when  cousidertxl  necessary. 
6U1  NAVY 30 
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% 
ANGLES,  BEAMS,  BULB  BARS,  T  BARS,  Ar. 

V.  Angle  bars  are  to  be  subjected  to  the  following  additional  tests: 
A  piece  cut  from  one  bar  in  twenty  to  be  opened  out  flat  while  cold 
under  the  hammer;  a  piece  cut  from  another  bar  in  the  same  lot  shall 
be  closed  until  the  two  sides  touch  while  cold. 

Bulb  and  y  bars  are  to  be  submitted  to  a  closing  test  similar  to  that 
prescribed  for  angle  bars. 

Bars  submitted  to  these  tests  must  show  neither  cracks,  clifts,  nor 
flaws. 

RIVETS. 

Each  1,000  pounds  of  rii'ets  from  the  same  heat  of  metal  shall  con- 
stitute a  lot  and  be  accompanied  by  two  sample  bars,  each  18  inches 
long  for  a  tensile  test.  These  samples  for  tensile  test  shall  be  cut  from 
the  bars  from  which  the  lot  of  rivets  is  made  and  be  stamped  with  ft 
number  which  shall  also  be  placed  on  each  box  or  package  of  that  lot 

These  samples  to  be  subject  to  the  same  tensile  test  as  that  reqairod 
for  plates. 

The  lot  of  rivets  of  which  this  sample  bar  does  not  fulfill  the  require- 
ments of  tensile  strength  and  elongation  required  for  plates  is  to  be 
rejected. 

From  each  lot  six  rivets  are  to  be  taken  at  random  and  submitted  to 
the  following  tests,  two  rivets  to  be  used  for  each  test: 

(1)  Two  rivets  to  be  flattened  out  cold  under  the  hammer  to  a  thick- 
ness of  one- half  the  diameter  without  showing  cracks  or  flaws. 

(2)  Two  rivets  to  be  flattened  out  hot  under  the  hammer  to  a  thick- 
ness one-third  the  diameter  without  showing  cracks  or  flaws. 

(3)  Two  rivets  to  be  bent  cold  into  the  form  of  a  hook  with  parallel 
sides  without  showing  cracks  or  flaws. 

BOILER   PLATES. 

Two  tensile  test  pieces  shall  be  cut  from  each  plate  rolled  for  boilers 
and  one  quenching  test  piece,  which  shall  be  tested  as  before  descrilied; 
except  that,  in  the  tensile  tests,  the  initial  stress  may  be  25,000  pouuds 
to  the  square  inch. 

The  ductility  in  8  inches  must  not  be  less  than  25  per  cent.,  and  the 
ultimate  tensile  strength  must  not  be  less  than  57,000  pounds,  and  not 
n)ore  than  <)3,()0()  pounds ;  and  no  single  piece  must  show  a  less  tensile 
strength  than  57,000  pounds  to  the  square  inch. 

No  steel  for  boilers  which  is  to  be  worked  at  a  heat  or  to  be  annealed 
after  working  in  the  boiler  shop  shall  be  annealed  at  the  works. 

The  acceptance  of  matei  ial  under  these  tests  will  not  relieve  the  con- 
tractor from  the  necessity  of  making  good  any  material  which  fails  in 
working  or  may  be  rejected  by  the  inspector. 

Proposed  detailed  instructions  to  inspeotobs  op  materi- 
al.— In  accordance  with  the  experience  gained,  the  method  of  conduct' 
ing  the  tests  and  inspection  may  with  advantage  be  modified  as  con- 
tained in  the  following  instructions.  The  principal  changes  are  in  the 
method  of  conducting  the  tensile  tests,  the  addition  of  a  cold  bending 
test  under  certain  conditions,  and  more  explicit  direotions  as  to  the 
quenching  test. 
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DETAILED  INSTRUCTIONS  TO  INSPECTORS  OF   MATERIAL. 

Naval  Advisory  Board,  Navy  Drpartment, 

f  ranking  ton  J , ,  188-. 

In  addition  to  the  iuslriiotionn  coutained  in  the  requirements  for  **  Tests  of  Steel 
Tor  Cmisers,"  inspectors  will  be  (guided  by  the  following  : 

(1)  TESTING  APPARATUS  AND   METHODS   OF  TESTS. 

The  inspector  will,  as  soon  as  practicable,  after  reaching  his  post,  carefully  examine 
wXl  the  appliances  available  for  the  proper  inspection  of  material,  consult  with  the 
Buperiutendent  as  to  making  the  tests,  and  make  a  special  detaile<l  report  to  the 
Advisory  Board  of  the  kind  and  efficiency  of  the  apparatus  and  the  arrangements 
which  have  been  decided  upon  for  making  the  different  tests.     Such  report  to  include 
adeecriptioQ  of  the  tOsSting  machine  to  be  used,  accompanied  by  a  cut,  or  if  possible, 
detailed  drawings  from  the  maker;  whether  the  machine  is  worked  by  hand  or  power; 
if  hydraalicy  the  condition  of  the  i)umps,  valves,  leading  pipes,  plunger  packing,  &c. ; 
the  method  of  holding  the  pieces  in  straining,  a  record  of  any  dead  weight  tests  for 
lAciiracv  which  may  have  been  made  at  the  works,  and  the  feasibility  of  repeating 
Ihem;  the  measuring  instruments  in  use  or  available  ;  the  proposed  method  of  heat- 
ing the  piecea  for  quenching  test,  and,  if  m  a  furnace,  a  description  of  it,  including 
irhether  or  not  the  pieces  will  be  in  direct  contact  with  the  liaine,  the  kind  of  fuel 
Med,  and  the  degree  of  control  exercised  over  the  flame;   the  ]>roposed  method  of 
bending  such  pieces,  and,  in  the  case  of  inspectors  of  material  for  shapes  or  rivets, 
the  methods  of  making  the  special   tests  required  for  such  material;  and  finally 
▼bether  or  not  all  such  facilities  and  proposed  methods  are  suflicient  for,  and  in  ao- 
eordiDce  with,  the  determinations  of  snch  (juantities  and  the  observance  of  such 

Cations  as  are  contained  in  the  requirements  of  **  Tests  of  Steel  for  Cruisers"  or 
Iter  in  these  instrnctions,  together  with  such  other  matters  as  he  may  consider 
ef  importance. 

(2)    METHODS   OF   MANUFACTURE. 

He  will  render  himself  as  familiar  as  possible  with  the  principles  and  details  of 
Bftnofacture  of  the  material  at  the  works  at  which  he  is  stationed,  paying  special 
ftUention  to  the  manipulation  and  heating  of  the  material.  But  he  will  take  care  to 
ttmdact  bis  inquiries  only  so  far  as  he  may  Ix*  willingly  accorded  facilities  by 
leipoDHible  persons.  In  no  rase  shall  he  attempt  to  exercise  any  control  whatever 
OTer  the  manufacture  beyond  the  actual  tt^sting,  inspection,  weighing,  and  stamping  of 
the  material,  except  as  regards  aniu'aling  of  steol  int«'nded  for  certain  parts  of  boilers, 
•I doly  specified  in  the  "Tests  of  Stee^for  Cruist^rs,"  and  as  hereafter  mentioned. 

(IJ)    RECORD   OF   INSPECTION. 

He  will  keep  a  complete  record  of  every  piece  of  n)etal  tested  for  the  Government, 
fai  accordance  with  the  blank  forms  and  note  books  t'urniKhed,  with  such  other  items 
•the  may  deem  necessary,  whfther  such  piece  fullills  the  requirements  of  a  success- 
ihl  test  or  not. 

(4)   REPORTS. 

At  the  end  of  each  week  he  will  make  a  detailed  report  of  tests  and  inspection  to 
fibe  Advisory  Board,  together  with  such  information  or  suggestions  as  he  may  deem 
■eeewary  in  carrying  out  the  work. 

(5)  ALLOTMENT  OF   MATERIAL  —  REGISTER   MARKS. 

For  purposes  of  recognition  and  record,  all  plates,  beams,  and  bars  are  to  be  divided 
D  lots  of  twenty  pieces  as  finished  by  tlie  rolls,  and  each  piece  and  its  corresponding 
mmt  piece  or  pieces  marked  with  a  distinguishing  register  mark,  consistintr  of  a  number 
tndoneofthe  first  twenty  letters  of  the  alphabet,  the  number  to  denote  the  lot,  and  the 
eiter  the  iodividnal  piece  in  the  lot.  Lotsof  material  shall  be  numbered  consecutively 
n  the  order  in  which  they  are  inspected,  ship  and  boil(>r  material  separately ;  and,  as 
m»  possible,  all  the   pieces  of  a  lot  shall   he  from  the  name  cast  or  heat,  the  heat 

,jil»er  being  rigidly  followed  from  the  cast  to  the  finished  product. 

The  ref^ister  mark  of  rivet  bars  and  rivets  will  consist  of  the  lot  number  alone. 

The  register  mark  shall  be  legil)ly  painted  on  each  piece  of  material,  plates  near 
oe  corner,  angles  on  the  inside,  beams  on  the  web ;   the  paint  to  be  mixed  with 
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benzine  or  such  other  substiince  as  will  effectually  resist  the  action  of  the  weather 
for  a  long  time  ;  the  eoiTospondinjjf  t<'Kt  pieces  to  have  the  rrpister  ninrk  staniiM^d 
cold  near  one  end.  In  the  cahC  of  le«t  ]»ieces  tal«en  across  the  direction  of  n>lliug,  a 
cross  (-|-)  will  be  affixed  to  the  register  mark  on  the  test  specimen. 

(6)    REMOVAL  OF  TEST    PIECES. 

While  tlu^  iuMpertor  is  to  use  his  judgment  as  to  the  part  of  the  material  from  wbicb 
the  test  ]>iece8  are  taken,  he  will  in  no  case,  except  by  the  request  or  permission  of 
the  superintendent  or  other  rchptmsible  oflicer  of  the  works,  intrench  upon  the  fiuinbed 
measurements  (d'  the  piece  in  ienio\ing  them.  As  far  as  possible,  pieces  of  the  scraji 
will  he  taken,  and,  if  they  fulfill  the  n'<iuirements,  the  piece  will  be  passi*d.  Slionid 
they  fjiil,  however,  the  i)ieee  need  not  thereby  Ix^  c(»ndemued ;  but  the  inspector,  if 
be  so  desires,  or  at  the  request  of  the  superintendent,  may  make  a  second  tent  of  a 
piece  taken  from  the  hody  of  the  material.  Test  pieces,  especially  of  shapes,  uiay 
be  removed  by  the  hot  saw,  with  due  precaution  as  to  the  correspondence  of  the 
pi<'-co  and  test  specimen.  Pieces  for  cold  bending,  opening,  or  closing  tests  are  [jivf- 
orably  so  removed,  and,  if  removed  by  shearing,  no  part  of  the  test  piece  shooid 
have  been  under  the.  shear-knife. 

In  removing  the  tensih;  test  i)iecos  from  t\w.  siiecimcu  plate  of  a  beat  of  niateriil 
for  ship  plate,  the  original  top  and  bottom  <tf  the  ingot  shall  be  noted  and  the  piei'es 
numbered  systematically  acconliugly.  Similarly  for  boiler  plate,  the  ])iece8  beiog 
removed  as  far  as  possibb-  from  diagonally  o])posite  corners. 

(7)   COXDKMXATION   OF   MATEIUAL  AND    CASES  OF  DI8AORERMENT. 

All  condemnations  of  uuiterial  will  be  immediately  reported  to  the  superinteodfot 
of  the  works,  or  his  authorized  representative,  who  shall  have  access  to  the  entire 
record  of  tt^sts  and  weights.  Test  pieces  connected  with  such  cases ahall  be  preserved 
antil  their  removal  is  authorized  by  the  Board. 

In  case  of  any  disagreement  arising  during  the  insTiection,  the  matter  shall  belt 
once  referred  to  the  Advisory  Board  for  settlement.  It  is,  of  course,  preferable  th»t 
all  tests  shall  be  madt^  in  the  presence  of  a  qualified  representative  of  the  uanig^ 
ment  of  the  works. 

(8)    THE  TENSILE  TEST. 

{a)  Tensile  test  pieav. —  In  removing  such  pieces  from  plates,  care  should  be  taken 
that  they  are  curved  as  little  as  possible,  and  in  subsequent  cold  straightening  thef 
shouhl  not  be  treated  in  such  a  way  as  to  materially  bauimer-hardeu  them:  If  n* 
moved  by  punching,  a  margin  of  not  less  than  one-eighth  of  au  inch  will  be  left  ftU 
arouiul  the  finished  dimensions,  to  bo  removed  by  a  cutting  tool  in  shaping.  AU 
otlur  tensib^  t«'st  ])i«'ees  requiring  to  be  shaped  should  be  removed  by  a  cutting  tool, 
and  should  have  i)ecu  perfectly  straightened  while  hot  as  iiuished  by  the  rolls.  When 
the  modulus  of  (plasticity  is  to  be  determined,  the  degree  of  straightuess  of  the  piece 
should  be  caiefully  noted. 

As  the  original  siM'tional  area  of  the  ])ieees  is  to  lie  between  certain  limits,  it  is  sag- 
gested.  for  e.onvmitMice  in  tlu»  ]ire]>aration  of  the  pieces,  that  a  series  of  woo4len  tem- 
plates b<^  prc])an>d  of  dimensions  suitable  to  graded  thicknesses  and  marke<l  accord- 
ingly with  distinguishing  marks  to  be  placed  on  the  specimens  after  straighteuiagi 
for  t  lie  guidance  of  ihe  methauie  in  roughing  them  out. 

(/»)  Afiasnriug  fhepieie. — Tin*  (uiginal  sectional  ilimensions  of  the  prismatic  portioD 
of  the  pie-re  shall  bcobi:iined  in  at  least  three  ]ilace8,  viz,  in  tbeniiddleand  near  each 
witness  mark.  If  the  sectional  area  at  the  middle  be  the  least  of  the  three,  the  cor 
responiliiig  dinirn^ion.s  shall  I)<>  twkeii  fur  test.  If  either  of  the  other  sections  lie  lesi 
than  at  the  niiddli-,  a  mean  shall  be  taken  between  the  dimensions  of  the  least  sec- 
tion and  .it  til*'  ini«ldl<'.  In  any  ease  should  the  ditlerence  between  the  M'ctional  are»i 
in  ;niy  two  pl.iees  be  greater  than  it  per  ciut.  of  the  greatest  area,  the  test  piece  shall 
be  diM;ji<le(l  as  unlit  for  test. 

{c)  IJh  iiniffii  umltr  iuiiial  utrrHH  ami  modulus  of  elasticity, — In  placing  the  piece  in 
the  i:ii|»,  e.iii'  sJiDnlil  be  taken  that  it.  is  ]MM-lectly  central,  and  the  grips  niust  not  be 
so  mad*',  or  a!]on-V>d  to  g<it  into  sueh  a  condition,  as  to  hold  a  flat  piece  chiefly  onoDS 
side.  When  the  initial  rxlension  is  to  be  nusisured,  a  stress  of  aooui  IU,(KH)  pounds 
to  the  s<|uar4^  inch  shall  be  ]>ur  on  and  removed  to  tight<.'u  the  piece  in  the  grips  and 
remove  low  initial  strains. 

Suitable  and  approved  apparatus  being  obtained  or  provided,  the  extension  in  the 
measured  length  of  d  inchcN  under  the  initial  stress  of  30,000  pounds  or  125,000  pounds 
to  the  square  inch,  as  i)rescribed  in  the  "  Tests  of  Steel  for  Cruiserrt,"  shall  be  meas- 
nred,  if  possible,  within  the  one  minute  allowed  for  such  inlUftl  stimining.     Then  the 
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Ins  of  elanticity  will  be  'ilO.OOO  or*20).000  pounds,  for  ship  and  boiler  materia 
:rively.  divided  by  the  corresp(»ndin<;  observed  extension  and  be  recorded  to  the 
it  1,000  pounds.  Great  care  shonld  be  exerciseil  In  making  this  observation  that 
roper  stress  is  iiniformlv  maintained  and  the  measuring  apparatus  is  in  no  way 
bed. 

Principal  elaitio  limit. — The  elastic  limit  is  to  be  obtained  as  follows  :  The  load 
slowly  increased  above  the  initial  load,  the  be.ara  closely  following  the  pnmp 
I'w  so  as  practically  to  maintain  a  b^^lauce  at  all  times,  there  comes  a  time  when 
'am  momentarily  no  longer  rises  to  the  pump  or  screw.  At  the  same  time,  scru- 
f  the  surface  of  the  test  piece  shows  that  the  adhering  mill  scale  is  just  com- 
ng  to  Hake  off,  generally  near  the  tillets.  Both  indications  should  be  observed 
practicable.  The  corresponding  stress  will  be  recorded  as  the  elastic  limit, 
[lould  be  obtained  to  the  nearest  10  pounds. 

Ultimate  tennile  strength^  or  tennle  li'iiit,  and  the  corresponding  extension. — Further 
ise  of  stress  having  been  applied  by  such  increments  and  at  such  intervals  of 
us  prcvscribed  in  the  '*Tests  of  Steel  for  Cruisers,"  when,  in  the  judgment  of  the 
•tor,  further  stated  increment  of  stress  would  pass  or  closely  approach  the  maxi- 
resistance  of  the  piece,  the  increase  of  stress  shall  be  applied  continuously,  fol- 
g  the  pump  •r  screw,  until  the  maximum  indication  is  obtained  and  the  beam 
.  At  the  same  tii^ie,  the  extension  of  the  piece  should  be  measured  as  carefully 
ccurately  as  possible.  The  ultimate  strength  should  be  recorded  to  the  nearest 
unds. 

Final  strength  or  resiatunce. — Following  tensile  limit,  the  extension  of  the  piece 
(I  proceed  slowly  and  uniformly,  and  a  practical  bjilance  should  be  maintained 
I*  beam  so  that  at  the  moment  of  rupture  the  corresponding  resistance  may  be 
at4»ly  obtained.  This  IojkI  divided  by  the  fractured  area  subsequently  obtained 
the  actual  resistaiici'  of  the  metal  to  separation,  and  should  be  recorded  to  the 
«t  100  pounds. 

Final  elongation. — In  nMuoving  the  pieces  from  the  grips,  care  shonld  be  taken 
the  fractured  surfaces  are  not  abraded  or  struck  against  any  hard  substance,  8<> 
he  two  parts  may  be  neatly  fitted  together.     The  fitting  is  best  dene  in  a  suita- 
ame  and  so  that  the  fractunMi  area  can  be  immediately  measured  without  change 
lition.     When  fitted,  tin?  parts  may  be  lightly  ta  »ped  together.     The  increase  of 
h  may  be  measured  either  dire(;tly  in  i>er  cent,  by  suitable  scale  with  vernier  at- 
jent,  reading  to  tht'  n»'an'sr  tenth  of  I   per  <!ent.,  or  in  inches  to  the  nearest 
andth,  with  subsequent  division  by  S  to  reduce  to  per  cent.     All  elongations 
rupture,  or  at  tensile  limir,  should  be  reciordcd  to  the  nearest  tenth  of  I  percent. 
Final  area  in  per  cent,  of  original  area. — The  pi<*ces  having  been  fitted  together,  a» 
!  described,  the  width  of  the  h-ast  section  will  bo  measured  and  its  thickness  at 
>dge  and  at  the  middle  in  the  plane  of  least  width.     Then  the  sum  of  the  thick- 
I  at  the  edges,  plus  4  times  that  at  the  middle,  divided  by  (i  will  be  the  mean 
aess,  to  be  multiplied  by  the  least  width,  as  nn^asured,  to  obtain  the  fractured 
the  fractured  area  to  be  divided  by  the  original  area,  and  the  quotient,  ex- 
wl  in  per  cent,  to  th(5  nearest  tenth,  entered  in  the  proper  column. 
Fracture. — The  fractured  surfaces  will  be  examified  with  a  pocket  lens  and  any 
aces  of  lamination  will  be  recorded.     The  nature  of  the  fracture  also,  whether 
t  or  silky,  dull,  tine  or  coarse  crystalline,  and  the  arrangement  of  the  surface  of 
re,  whether  plane,  double  plane,  cup,  or  irregular,  will  also  be  noted. 

(9)  THE   QUENCHING   TEST. 

uaking  this  test,  it  is  necessary  to  observe  certain  precautions.  If  the  pieces  are 
I  in  a  furnace,  the  flame  should  be  kept  neutral,  t.  e.,  neither  smoky  nor  cutting, 
f  possible,  they  shoubl  be  heate<l  by  radiation  only,  out  of  contact  with  the 
If  heated  in  a  smith's  forg«',  the  fire  should  be  cov«'red  or  built  up,  and  the 
regulated  so  that  the  flame  is  n«'ither  smoky  nor  cutting.  In  such  afire  only 
ihould  be  used,  and  a  green  or  fresh  lire  will  not  give  the.  best  results.  Especial 
hould  be  taken  that  the  pieces  are  uniforinlv  heated.  A  low  cherry  red  is  the 
ble  temperature.  a»id  the  pieces  should  in  no  ease*  be  allowe<l  to  cool  down  from 
ler  temperature  before  ln-ing  placed  in  the  water. 

piece  used  for  quencliing  or  cold  bending  t^^st  may  be  less  than  10  inches  in  length 
inches  in  width,  except  in  ease  of  angles  too  small  to  allow  this  wi<lth,  when 
•eatest  width  possible  is  to  be  taken. 

Mending  all  pieei's,  the  inspector  will  not  permit  any  nursing  on  the  one  hand  or 
riy  violent  treatment  on  the  other.  If  the  bending  is  done  under  the  hammer, 
OW8  should  be  delivered  as  stpiare  to  tin'  surfac**  as  i)ossible.  In  all  cases  nni« 
Lj  of  treatment  shonld  be  observed. 

(10)  COLD   BENDING  TESTS. 

aid  any  plate,  beam,  or  bar  be  finished  at  the  rolls  at  a  very  dull  red  or  colorless 
omtore— or  for  other  sufficient  reason — a  piece  shall  be  removed  a8  prescrilied 


470       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

for  tho  quenching  test,  and  must  bend  cold  to  the  same  exteut  without  crack  or 
fracture,  except  that  sucIj  pieces  may  be  removed  by  a  cutting-tool,  or,  if  removwl  by 
shearing;,  the  sheared  edges  may  be  ground  ofi'  to  any  desired  extent.  In  case  of  fail- 
ure, the  piece  shall  be  rejected. 

(11)   8PKCIAL  COLD  TK6T8   OF  ANGLES,   BKAMS,   AND  TEES. 

The  length  of  pieces  for  these  tests  may  be  not  less  than  8  inches,  to  be  reraovni 
and  prepared  as  previously  stated.  If  bent  under  a  hammer,  the  blows  should  be  de- 
livered square  to  the  surface. 

While  the  apparent  severity  of  these  tests  is  recognize<l,  no  material  which  has  suc- 
cessfully passed  the  other  tests  will  fail  under  them  unless  it  be  badly  laminattHl  or 
threaded  with  dirt.  In  case  of  failure,  the  piece  shall  be  rejecte<l  and  another  piece 
of  the  same  lot  tested.  Should  the  failures  be  numerous,  the  fact  will  be  imniediatelv 
reporte<l,  and  the  inspector  shall  call  the  attention  of  the  manufacturer  to  it  so  that 
steps  may  be  at  once  taken  to  obtain  sounder  ingots  or  blooms. 

(12)  TEST  PIECES  TO   BE   RETAINED. 

AH  tensile  test  pieces,  and  such  other  test  pieces  as  may  haVe  given  rise  to  dinpute 
or  disagreement  between  the  inspector  and  the  authorities  of  the  works,  shall Im? re- 
tained until  such  time  as  the  Advisory  Board  may  permit  their  removal.  Other  pieces, 
which  may  present  any  features  of  s^tecMal  interest  in  the  judgment  of  the  inspector, 
or  have  been  the  subject  of  Mj)eeial  mention  or  report  by  him,  shall  likewise  Ik*  re- 
tained. 

(13)   ANNEALED   PLATES. 

Ship's  plates  may  be  annealed  at  the  discretion  of  the  manufacturer,  buttli^in* 
s])ector  will  underst.and  that  no  boiler  material  may  be  annealed  unless  expreHJiIy 
authorized  by  the  Board  or  by  the  ins^iector  of  machinery  under  its  instnictiouH. 

(14)   GKNKKAL  INSPECTION. 

The  inspector,  or  his  duly  (|ualitied  assistant,  shall  see  each  plate  as  finished  by  tbe 
rolls,  and  each  bloom  or  bar  on  c<»mmencing  a  roiling,  or  in  case  of  any  diiliculty  in 
the  rolling,  and  shall  exercise  a  general  supervisicui  at  all  times  as  to  the  conditiou 
of  the  ])ieee  as  finished  by  the  ndls,  csiiecially  obst^rving  any  tinting  of  plates  due  to 
irregular   wear  of  the  rolls,  any  evidtMu-es  of  overheating  or  too  cold  tinishiug,  anv 
severe  meehanir.al  treatment  in  straightening  ut  a  blacK  heat  or  when  cold.    Cold 
plates  shonid  be  can^fully  examined  on  each  side  for  signs  of  lamination,  or  Abc 
cracking,  sand  or  scale  marks,  scabs,  and  surface  defects  generally.     Plat«s  nmst  oot 
be  cut  too  m)ar  any  locally  defective  portion.     Shapes  wul  be  likewise  examine^l  for 
surface;  <lefects,  and,  in  addition,  th<'  width  of  flanges  will  be  nieasun^l,  with  special 
attention  to  symmetry  of  si;etions  for  beams  and  tees;  shaded  backs  of  angles  and 
grooved  fillets  from   careless  dressing  of  the  rolls  are  t4>  l>e  avoided.     In  all  saeh 
cases,  and  others  which  may  arise  during  this  ins]>ectiou,  affecting  the  excellence  of 
the  finished  material  for  the  ]>nrpose  intended,  the  inspector  must  exercise  his  judg- 
ment as  to  the  magnitude  of  the  defect,  and  consult  with  the  responsible  parties  in  re- 
gard to  rectifying  the  trouble  or  rejecting  the  ])iece,  except  in  such  casi's  as  may  b« 
pro\  i<led  for  by  apju-ojiriate  test. 

(If))    WKKrHING    MATKKIAL. 

Kacli  plate,  or  all  the  ]uirtH  int(»  whieli  a  i)Iate  as  fi])ishcil  by  the  n>llH  may  have 
been  (!nt,  will  be  weighed,  and  must  fall  within  the  specified  limits.  In  weighing 
shapes,  all  beams  and  bars  of  the  same  size  and  weight  per  ffM>t  of  the  same  rolling 
should  be  weighed  scparati'ly,  in  (piantities,  as  far  as  possible,  of  not  less  than  !;2,000 
pounds  net  at  one  time.  Th<'  limits  of  weight  may  not  be  satisfied  by  mixed  loads 
of  li^lit  and  heavy  bars;  and  n(»  single  bur  which  there  is  reason  to  believe  is  without 
the  ])reseril>ed  limits  may  Ite  shipped  without  the  special  permission  of  the  Advihory 
Board.  In  coiunu'ueing  a  rollin;^  of  shapes,  or  after  the  setting  of  the  rolls  has  been 
interfered  uith,  the  inspt  ctnr  shall  inform  himself  of  the  results  of  the  sample  pieces 
weighed  for  the  gui<lan<e  of  the  roller.  an<l  such  bat's  as  there  is  reason  to  beliere 
donotHaiisfy  the  requirements  in  this  regard  nniy  bo  rejected  for  that  order.  Bat 
every  ])iece  rolled,  unless  defective  in  sha])e  or  finish,  should  be  tested  for  quality. 
It  should  be  noted,  however,  that  all  parts  of  a  beam  or  bar  will  not  weigh  alike, 
and  the  front  end  will  generally  be  the  lij;htest. 
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(16)   STAMPING   THE   MATERIAL. 

The  iaspectOT  will  be  provided  with  two  stamps,  the  Naval  Inspection  brand  and 
one  of  his  own  initials,  both  of  which  shall  be  affixed  to  each  piece  of  material  when 
ready  for  shipment,  but  only  after  having  passed  satisfactory  tests  and  inspection 
and  being  within  the  prescribed  limits  of  weight.  Such  stamps  shall  be  affixed  as 
near  as  possible  to  the  register  mark  for  the  better  identiticatiou  of  the  piece. 

NoTB. — As  soon  as  possible  after  reaching  the  works,  the  inspector  shall  request 

the  Superintendent  to  have  made,  or  otherwise  obtain,  a  special  sledge  of  about  the 

ordinary  size  and  weight,  of  soft  it-on  or  very  soft  steel,  as  the  stamps  are  expensive 

and  necessarily  of  too  high  temper  to  absorb  the  work  of  many  blows  from  a  hard- 

fieed  sledge  without  breaking  up. 

(17)   INCIDENTAL   EXPENSES,  INSTRUMENTS,  STATIONERY,  AC. 

A.11  instrumen  s,  books,  and  stationery  required  for  use  in  the  inspection  will  be 
procared  by  requisition  on  the  Advisory  Board,  and  receipts  will  be  rendered  to  the 
Board  for  all  material  rece  ved. 

Incidental  postage  and  tele(];raph  expenses  will  only  be  rciiubursod  through  bills 
Bitdeto,  and  approve<l  by,  the  Advisory  Board. 

Expenses  for  travel  will  only  be  reimhursed  by  the  ordinary  naval  rule  of  mileage 
on  oncers  from  the  Department. 

Unless  absolutely  impracticable,  no  official  expense  will  be  incurred  by  the  inspector 
without  a  preliminary  iiutborization  from  the  Advisory  Board. 

,  U.  S.  N.,  President  of  the  Naval  Advisory  Board, 

Approved ; 


Secretary  of  the  Navy, 
RECORD   OF   TESTS. 

For  tbe  better  record  of  tensile  tests,  inspectors  should  be  supplied 
^ith  note-books  ruled  in  accordance  with  the  sample  page  (Plate  V.) — 
in  for  better  illustration — which  sliall  form  part  of  the  inspector's 
l8  and  be  signed  by  him  at  the  end  of  each  series  of  tevSts  reported 
aoalar  form  to  be  described.    The  items  in  the  no^e-book  are  be- 
ed  to  contain  all  necessary  information  of  the  circumstances  and  de- 
>f  tests      id  can  be  at  any  time  referred  to  in  the  event  of  any  dis- 
y       sing,  or  for  more  particular  information  on  any  point  not 
1  iQ  the  tabular  form.    The  page  should  be  printed  on  one  side 
,  to©  other  being  used  for  remarks  and  the  details  of  calculation. 
xnia  paper  of  good  quality  should  be  used,  so  that  many  tests  may  be  re- 
aoided  in  a  single  book,  which  may  yet  be  conveniently  carried  on  the 
person.     Printed  cojiies  of  the  requirements  of  *'  Tests  of  Steel  for  Cruis- 
ers'^ and  of  the  '*  Detailed  Instructions  to  Inspectors  of  Material"  should 
be  bound  in  the  note-book,  together  with  several  blank  pages  for  the 
entry  of  any  subsequent  instructions. 

The  condensed  tabular  form  for  report  and  record  (Plate  VI.)  con- 
tains the  chief  features  and  results  of  tests,  and  is  believed  to  embody 
much  information  as  can   be  obtained  under  the  circumstances  of 
I      ordinary  test.     The  results  so  recorded  are  in  a  form  suitable  for 
ysis. 
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Plate  V. 
Date,  9  I  19  I  84. 

Heat 5565    Piece.— 4    Condition.—Stndght. 


Carbon  .22%       Manganeae  .54%       Phoaphorua       %  per  ^!1n.       1^* 


Initial  extension  .00805    E=29,815.000 1  30,000  16,M4 

Original  width.    Original  tbiekneM .... ;  35,000  18.711 

Ifarkedend 1.244  X         .488  ....  45,000  34.«W 

Middle 1.240  X         .432  ....!  50,000  26,711 

Unmarked  end 1.234  X         .432  51,  27.270 

TakenaH 1.238  X         .432  ....'  52,  27,801 

Sectional  area 5348 :  53,  28,330 

Blasticlimit  (gang**)         22,800 54,  28.W0 

"      (per  sq.  in.)  42,635 65.  2».»0 

mt  ten.  8tr.  (gauge)         35.860 ,  56,  29,»30 

••      "      "  .(per  flq.  in.)  67,050 67,  3O,*50 

Ext.  at  tensile  limit     1.54  ina.  19.25% 58,  30,MO 

Final  elongation  — ins.,  23.3  % 69,  31.510 

(  Commence  2  bra.  8|  mina 60,  32.  MO 

Time<End  2br8.2lmins  61,  32,570 

(Ofteat        12imin8 62,  32,100 

Final  gauge  load  31,000  63,  32,680 

•*     atreas  per  aq.  in.  104,870 , 64,  33,100 

Fractured  area. —  !  66,  33,600 

li =      .319  66,  34.2J0 

It.  303         4  ft.  =    1.212 

U   =      .311  I 

6)  1. 842  I 

Mean  tbicknoas 807  i 

Fract  widtb 963  i 

••     area 2956     Ditto  %  65.28 

Fracture.— Silky,  irregular  cup. 
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Part    III. 

OOMMBROIAL  TESTING. 

The  primary  object  of  all  commercial  testing  is  to  insare  safficiencj 
of  strength  in  the  finished  structure,  and,  in  general,  also,  the  mana- 
facturer  desires  to  protect  himself  from  the  delays  and  additional  ex- 
pense due  to  failures  of  material  in  working.  The  nature  of  these  tests, 
therefore,  is  always  such  as  to  subject  the  material  to  extreme  cases  of 
the  stresses  developed  in  the  structure  and  during  construction.  The 
application  of  mathematical  theories  and  spe^^ial  systems  of  scientifi- 
cally-conducted tests  allow  the  structural  stresses  to  be  resolved  into 
the  three  principal  stresses  of  tension,  compression,  and  shearing,  and 
certain  permissible  limits  of  corresponding  resistance  to  be  applied  in 
each  case.  Whenever  possible,  loads  producing  sufficiently  extreme 
stresses  are  applied  to  the  finished  structure,  notably  in  the  case  of 
boilers  and  bridges,  when  the  manufacturer  becomes  specially  inter- 
ested in  the  qualities  of  resistance  of  the  materials  employed,  and,  if 
responsible,  resorts  to  preliminary  testing  in  order  to  insure  them. 
When  the  structure  cannot  conveniently  or  at  small  expense  be  sub- 
jected to  sufficiently  extreme  stress  to  insure  at  once  tl^e  excellence  of 
material  and  workmanship,  it  becomes  necessary  for  the  manufacturer 
to  woik  to  specifications  sup[)lied  by  the  consumer,  who  must  then  as- 
certain that  the  material  possesses  the  requisite  qualities  by  such  tests 
as  he  may  deem  necessary.  Even  when  the  structure  can  be  subjected 
to  proof,  the  large  direct  and  incidental  cost  of  failure  under  proof,  or 
subsequently,  very  generally  makes  it  desirable  for  the  consumer  to 
supply  specifications,  by  which  course,also,  he  largely  controls  the  cost 
of  production. 

Accordingly  many  systems  of  small  testing  have  been  used,  in  whiclxi 
by  tests  carried  out  on  re[)resi*ntative  small  pieces,  it  is  sought  t^ 
insure  efficiency  of  strength  and  other  qualities  in  the  structure.     A 
to  just  how  far  the  results  of  these  tests  are  representative  of  the  m 
terial  in  the  structure  and  should  form  the  basis  of  designs,  eugineei^ 
diifer,  and  special  tests  on  a  large  scale  are  required  to  give  thei 
detiniteness.    Tlie  .differences  thus  developed  are  due  to  three  mfti 
causes — (I)  lack  of  knowledge  of  the  laws  governing  stress  and  strain 
pieces  of  different  sizes  and  proportions,  (2)  want  of  uniformity  in  thi 
quality  of  the  material,  and  (.*i)  initial  stresses  set  up  in  manufacture.     O ' 
these  the  first  ])resents  a  large  fiehl  for  special  inquiry  by  no  means  ex 
hausted  ;  the  seciond  may  be  covered,  to  a  certain  extent,  by  properly- 
devised  tests  on  a  commercial    basis,  but  is   well  supplemented  by= 
special  research  as  to  the  main  (*ausos ;  to  avoid  the  third  constitut 
good  workmanship,  tiie  (.'hief  source  of  reputation  to  the  manufactarer. 
The  last  cause  of  ditfereni^e  is  evidently  widely  variable,  though  me- 
chanical appliances  are  narrowing  its  limits.     It  constitates  one  of  the 
chief  necessities  lor  the  requirement  of  high  ductility  so  common  in  con- 
nection with  the  material  for  built-up  structures.    Gould  these  initial 
stresses  be  avoided,  a  much  harder  and  stronger  material  could  be  used 
in  the  large  majority  of  structures,  with  a  diminished  factor  of  safety 
and  great  consequent  lightness.     But  the  average  conditions  of  work- 
ing often  necessitate  a  quality  of  material  such  that  it  may  undergo 
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VD«i<lurabl(>  atmin  or  iliatortloQ  vritlioiit  !ipi>roaoliitig  dangeioutil.v  iieiir 
QltiiUiitD  streiigtli.  la  some  «;iseH,  ulso,  ua  iu  the  bottoai  (ilatiug  of 
Welti  subject  tu  t;roiii>diiig,  io  those  imrtiotis  of  a  boiler  iu  coutnct 
ritli  th«  tiiv,  or  in  the  [>latiDj;  ami  framing  bt>hiud  armor  in  armor-clad 
*-Mtla,  the  (juiility  of  high  ductil'ty  iu  the  malerial  in  especially  neoes- 
ry  for  tUe  |)ur)>o«e  served. 
Aoconltiiffly,  requireinenta  for  tensile  sti-engtb  and  ductility,  varying 
itii  tlie  nature  of  the  work  and  its  intended  (ioet,  have  for  some  time 
ID  dfluiHiiiled,  the  pieces  for  tent  being  geuerally  small  and  of  eon- 
itional,  bat  by  no  means  nnifonn,  patt«ru.  In  a  sense,  the  results 
obtained  may  be  considered  as  gauging  the  intrinsic  quality  of  the 
Itertal,  ho  that  ihey  are  frequently  deemed  as  afifording  a  measure  of 
I  fltaesa  for  tlie  other  principal  streiise^  of  compression  and  ^bearing, 
pecially  iix  direct  tests  of  the  corresponding  resistances  are  more 
iborate  and  costly.  The  tensile  test  has  thus  become  the  chief,  and 
Bome  caaes  the  only,  measure  oi'  quality,  und  many  machines  de- 
pied  tnaabject  |>ieiresof  various  K'y/.(^  aud  proportions  to  more  or  less 
narAtely- gauged  tensile  stress  liavo  been  constructed  and  are  in  use. 
In  uomprettsion,  the  result"  obtained  from  small  pieces  bear  such  an 
rtain  relation  to  the  resistance  of  large  pieces,  and  the  tests  require 
care  and  accuracy,  that  such  tests  are  aot  in  general  use,  except 
M'baps  for  the  materials  of  masonry. 

In  Htiearin/  or  torsion  the  relatiou  of  resistsnce  to  that  under  tension 
better  known  and  more  definite,  so  that  the  sufficiency  of  the  latter 
It  i«  more  appaitnt.  In  the  case  of  rivets,  however,  esiwcially  of 
lei,  subjected]  to  combined  and  frequently  high  initial  stresses,  it  often 
eontes  necessary  to  test  them  under,  as  near  as  may  be,  the  coudi- 
ow  of  practice. 

When  metnl  is  ti>  be  Hanged  or  bent  cold  or  hot,  or  suddenly  cooled 
pom  a  heated  state,  eorreHpoiidinK  test*,  developing  extreme  stress,  are 
(frequently  made,  buth  in  order  to  insure  freedoni  from  failure  under 
kfreutment.  and  xntticieney  of  strength  in  the  final  condition. 
I   A  complete  system  of  commercial  small  testu  for  metal  atruvtures 

rnsiels  therefore  of — 
(I)  The  tensile  test,  with  reqiiiremeuta  for  ultimate  tensile  strength 
Pad  final  elongation  <ir  ductility — sometimes  also  conceived  to  Im>  meas- 
ired  by  the  reductinn  of  area — and  in  some  cases,  for  the  refined  qnal- 
pies  of  elastic  limit  iiml  modulus  of  elasticity,  the  hitter  the  measnre 
VsriffnesB. 

1(2)  For  rivets,  wheaiing  tests  approximating  to  the  oonditions  of  prao- 
ice;  and,  uicidentallv,  tensile  tejtts  a«  a  general  meaiture  of  quality. 

(;it  Hot  or  cold  hcndinj;  tests,  or  both. 

(4)  Tests  f<ii'  Ihuili'nini;  qitulity  on  rapid  cooling,  MOinetimes,  lliongli 
rroneounly.  c;ilh-d  "  teiiiiiiT  tests."  I)ut  lietle.r  known  as  "quencliiug 
eels." 

Any  or  all  of  tliesi'  tests  may  he  earned  out  on  a  greater  or  les"  uum- 
ler  of  specimens,  \\itli  riiires]Joiiiling  rejire.'-eutative  value. 

A  variety  of  otiii-i-  tests  Inis  been  proposed,  and  stmie  are  in  more  or 
MS  extended  use.  Such  are  tests  of  the  change  of  condition  due  to 
mneliing  and  shirring,  Iransverse  tests  for  ri>lled  beiiniN,  direct  tor- 
tonal  tests,  tests  fm'  wearing  quality,  aud  the  well  known  impact  or 
'drop'*  test  foi'  rails. 

The  above  system  of  tests  has  never,  we  believe,  lieen  applied  lo  other 
iaterial  than  tuild  steel,  though  the  tests  under  eaoh  heading  have  beeit 
fiparately  used  for  a  variety  of  materials.  Owing  to  the  irregularity 
f  this  metal,  as  pruiluced  by  the  best  makers,  but  alau  largely  ('■J  iu- 
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experience  in  its  treatment,  in  the  early  stages  of  its  manufacture  and 
use,  mild  steel  was  much  more  elaborately  tested  thau  the  iron  which 
it  replaced,  and  especially  so  for  ships  and  marine  boilers.  When 
adopted  for  these  constructions,  the  yarious  governments  and  marine 
insurance  societies  using  it  or  sanctioning  its  use,  after  elaborate  pre 
liminary  tests,  exacted  more  or  less  rigid  requirements  of  the  natim 
above  described ;  and,  while  in  some  cases  they  have  been  somewha 
relaxed,  they  are  still  very  generally  demanded  and  are  frequently  ex 
tended.  The  requirements  of  the  French  navy,  the  first  to  ust*  inik 
steel  extensively  for  ship  construction,  are  given  in  the  Appendix,  to 
gether  with  those  of  the  British  admiralty  and  the  various  insurant 
registries,  and  have  been  already  discussed.  The  experience  witli  thi 
material  in  this  country  in  boiler,  bridge,  and  ship  construction,  prior  t< 
the  adoption  of  mild  steel  for  the  hulls  of  ships  for  the  United  Stiite 
Navy,  has  been  considered  in  the  Introduction,  while  the  consideration 
governing  the  requirements  adopted  by  the  Department,  with  their  siih 
sequent  modifications,  the  chief  features  in  the  production  of  steel  mad 
under  the  Board's  supervision,  with  the  results  in  detail  and  summurv 
have  been  given  at  length. 

Much  of  the  succ^ess  of  testing  as  a  guide  to  construction  depend 
upon  the  details  of  the  work.  Different  men  with  different  method 
will  show  very  different  results  from  the  same  material.  In  order  t( 
make  the  results  obtained  at  different  works  directly  comparable  am 
of  standard  value,  it  was  therefore  necessary  to  specify  the  exact  metho(: 
of  testing,  and  leave  as  little  as  possible  to  accident  or  the  individua 
judgment  of  the  inspector,  the  disagreeable  necessity  for  which  so  oltei 
arises  in  most  inspection.  The  system  of  tests,  besides  insuring  the 
desired  quality  of  material,  has  also  produced  information  of  theoretical 
value.  VVe  have  spoken  of  commercial  tests,  or  tests  on  a  cominercin 
and  comparativf.^ly  inex[)ensive  basis,  as  distinguished  from  scientific 
tests  made  purely  for  purposes  of  investigation.  The  possible  usefu 
application  of  the  results  of  commercial  testing  to  the  solution  of  cei 
tain  problems  of  great  theoretical  importance,  always  within  the  limit 
of  the  essential  nature  of  each  test,  is  advanced  in  this  report  from  ce 
tain  results  of  great  theoretical  interest  to  be  hereafter  considere< 
The  very  large  amount  of  commercial  testing*  done  as  compared  wi^ 
the  relatively  limited  extent  of  testing  for  scientific  inquiry  constitut 
in  itself  a  great  advantage  and  emphasizes  the  desirability  of  obtainii 
the  maximum  of  information  from  the  tests  commonly  made.  BesiA 
which,  there  are  so  many  conflicting  causes  governing  the  behavior 
metals,  that  numbers  of  tests  are  always  necessary  for  a  fair  idea 
average  or  extremes  of  any  one  quality. 

THE   TENSLLE   TEST. 

i*resup[)osing  the  general  use  of  machines  accarateiy  gauging  tl 
load  and  under  reasonabfe  control,  the  various  forms  of  specimen  ai 
methods  of  testing  in  use,  with  their  consequent  effect  on  both  tensi 
strength  and  duijtility,  render  it  necessary  in  each  case  to  specify  iicc 
rately  the  conditions  of  test.     As  yet  the  results  of  any  one  system  a 
not  directly  comparable  with  those  of  any  other.    The  necessity,  frc 
an  engineering  point  *)f  view,  of  standardizing  the  test  piece  and  tl 
method  of  test  is  very  generally  recognized,  but  the  loss  of  value 
the  tests  already  made  on  any  system  to  be  discarded,  and  the  lack 
facilities  in  many  phujes  for  carrying  out  tests  on  any  of  the  systei 
most  generally  favored  by  those  who  have  studied  the  sabject,  have 
far  prevented  it. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       477 

pieces. — The  principal  forms  of  test  piece  which  are  or  have  been 
J  this  country  are — 

'he  groove  form  (Figs.  10  and  11).  both  flat  and  round,  drilled  or 
3ut  for  the  former  and  turned  out  for  the  latter.  The  only  r§- 
nerally  desired  from  this  test  is  the  tensile  strength,  though  the 
ed  area  is  sometimes  obtained,  and  the  ductility  arbitrarily  meas- 
[1  an  original  length  of  one  inch  laid  oti'  equally  on  each  side  of 
ist  width.  This  form  of  specimen  has  the  advantage  of  being 
taken  from  small  pieces,  and,  for  materials  of  small  ductility,  the 
)f  the  tensile  strength  so  obtained  is  practically  correct.  For 
materials  it  gives  inuch  higher  tensile  strength  and  area  of  frac- 
ection  than  long  parallel-sided  pieces,  though  the  amount  of  the 
ice  does  not  seem  to  lie  altogether  in  the  ductility.  As  so  used 
tes  of  wrought  iron  and  the  mild  steels  it  is  sometimes  called  the 
ue  test,"  presumably  from  its  use  in  testing  ship  and  boiler  jdate. 
Dtless  owes  its  very  general  use  to  the  ease  and  cheapness  of  pre- 
specimens  for  test. 

The  short  filleted  form  (Figs.  12  and  13),  both  flat  and  round,  as 
or  the  Pennsylvania  and  other  railroads,  and  very  generally  used 
Inance  jmrposes.*  Like  the  i)receding,  it  has  the- advantage  of 
easily  taken  from  comparatively  small  pieces.  Both  tensile 
th  and  fractured  area  for  ductile  material  are  much  nearer  the 
from  long  pieces  than  in  the  groove  form  and  more  uniform,  but 
11  too  high.  The  ductility  is  somewhat  arbitrary,  in  that  the 
red  length  includes  the  short  end  flllets,  which  are  in  a  different 
on  of  stress  from  the  straight  portion.  Being  very  largely  de- 
it  on  the  proportions  of  the  test  piece,  the  ductility  results  from 
ipecimens  always  read  very  high,  especially  for  the  softer  mate- 
This  form  is  cheaper  to  fashion  than  the  long  fllleted  form,  which 
aps  the  only  excuse  for  its  use  in  testing  boiler  material. 
Che  straight-sided  form,  of  any  length  and  any  cross  section,  pro- 
t  be  uniform  along  the  length,  and  either  planed  out  or  in  condi- 
finished  at  the  rolls  or  under  the  hammer.  As  planed  out  on 
?es,  it  is  in  very  general  use  among  bridge  engineers  for  plates 
apes  of  solt  metal,  and  in  the  rough-tinislied  sta-te  is  much  used 
I  works  for  grading  the  metal. 

lany  respects  this  is  the  very  best  form  of  test  piece,  involving 
jost  to  fashion,  and  allowing  each  portion  of  the  measured  length 
ubjected  to  the  same  stress  and  equally  free  to  strain  or  change 
a.  About  its  only  disadvantage  is  the  danger  of  breaking  in  the 
fi  real  source  of  trouble  with  hard  steels,  but  which  can  oidy  oc- 
h  soft  steels  in  case  of  malformation  of  test  piece  or  lack  of  homo- 
•  in  the  material;  and  if  the  lirst  be  true  to  any  extent,  the  speci- 
not  suitable  for  test.  It  is  worthv  of  remark  that  unless  the  test 
•ted  by  one  or  other  of  these  causes,  soft  material  shows  a  very 
tendency  to  break  in  the  middle  of  the  length,  and  will  never 
in  the  grips. 

'belong  tilleted  form  (Figs.  M  and  l.*>),  generally  adopted,  in  a 
of  8  inches  bet  ween  liliets,  for  ship  i)uri)v/ses.  The  history  of  this 
about  as  foli*)ws: 
le  first  lever  maciiines,  before  the  use  of  wedge  or  friction  grips, 
8t  convenient  way  of  applying  stress  was  by  a  pin  and  hole  ccm- 
i  (Fig.  14),  which  plainly  necessitated  a  spreading  of  the  ends. 

%y  be  remarked  that  the  reHultn  oi'  Sir  J.  Whitwortb'h  famous  fluid- com  pressed 
I  always  from  a  tent  piece  ot  this  kiud. 


Table  XV.*  gives  the  dimensions  oi  the  various  flat  test  pi 
eral  use. 

*  Mach  of  the  information  in  both  tables  is  taken  from  a  recent  par 
British  Institution  df  Civil  Engineers  on  ''The  Adoption  of  Standard  1 
Pieces  fur  Bars  and  Plates,"  by  William  Hackney,  B.  So.,  Assoc.  M.  Insi 
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THE  LAW  OF  PROPORTION. 

The  most  remarkable  set  of  experiments  as  to  the  influence  of  f( 
arei;hose  made  by  M.  J.  Barba,  chief  engineer  of  the  great  French  s 
works  of  MM.  Schneider,  at  Greusot,  from  which  he  deduces  a  la\ 
symmetry,  expressing  the  identity  of  the  percentages  of  ultimate  strei 
ing  in  test  pieces  of  the  same  metal  and  similar  in  form.* 

We  reproduce  the  following  tabular  information  taken  from  the  pa 
on  '<  The  Adoption  of  Standard  Forms  of  Test  Pieces  for  Bars  : 
Plates,^  before  referred  to,  as  giving  tjie  chief  results  of  his  experimei 

The  test  pieces  used  were  of  the  pattern  shown  in  Fig.  16. 


r 


Fig.  16. 


Tablk  XVI. 

A  billet  of  extra  soffc  steel  was  hammered  to  an  octagon  of  80  by  80  millime 
rolled  to  a  bar  30  millimeters  in  diameter,  and  very  oarefnlly  annealed.  Three 
pieces  were  then  cut  from  it  in  the  lathe  and  broken,  with  the  following  resalts: 


NamberH  of  test  bars. 


1 
2 
8 


Diameters. 


MUUmeters. 
20 
10 
6 


Lengths  be- 
tween datam 
pohits. 


MUUmeters. 

200 

100 

50 


Limit  of 
elasticity. 


KU.t>er§q, 

mitUmeter, 

24.8 

24.7 

24.8 


Breaking 
load. 


KiL 
mi 


iLp^rtq. 

mmeler, 
87.6 
86.8 
87.7 


Total 
strotoh. 


MiUimeUre. 
62.0 
30.5 
15.7 


Stw 


Pe 


Table  XVII. 

Experiments  repeated  on  test  pieces  of  two  harder  grades  of  steel,  cut  from 
rolled  to  40  millimeters  in  diameter,  annealed,  and  turned  down  to  same  propoi 
of  diameter  to  length. 

(a)  MILD  STEEL. 


Nnmbers 
test  bars. 


ori 


Diame- 
ters. 


1. 

2. 
3. 

4. 

5 

6 

7. 

8. 


AleanA 


Millime- 
ters. 
6.90 
10.35 
13  80 
17.25 
20.  70 
24.15 
27.  60 
31.  05 


Lengths 

between 

datam 

points. 


Millime- 
ters. 
50 
75 
100 
125 
150 
175 
200 

22r> 


Ratio  of 

diameter  to 

length. 


ato7.24. 


Limit  of 
elasticity. 


Kil.  per  sq. 

miUxmeter, 
24.0 
24.0 
24.2 
23.9 
23.8 
24.0 
24.1 
24.0 


Breaking 
load. 


Final 

ireaof 

original 


24.0 


area. 

KiL  per  iq, 
miUimeUr, 

Ptf  CtfU. 

42.3 

80.7 

42.0 

81.0 

42.1 

80.8 

4L7 

81.4 

4L6 

80.8 

40.8 

80.8 

40.0 

8L2 

89.6 

80.5 

4L8 

80.8 

Total 

stretch 

between 

datam 

points. 


Str 


MiUime- 
tert. 
16.4 
24.9 
83.0 
41.8 
50.4 
58.0 
66.0 
76.5 


Pel 


*  *'  K<S8iHtaiice  dcH  Mat^riaux.  £preuyes  de  resistance  h  1ft  traction.  ]^tude  si 
allongeinentH  dcH  indtaux  aprt^s  rupture."  Par  J.,  Barbft.  Mdmoires  de  la  Social 
Ingdiiieurs  Civils,  18d0,  P^rt  I,  p.  668. 
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TABtB  XVII.— Contiiiiieil. 
(t)  HAHD  STBEL. 


Length* 

polnta. 

KdKm^ 

MrniHit- 

ILOS 

} 

Katloof    I 


,     Finn 
Breaking      ana  DC     . 


TDt«3    ' 


\S1t.ptr.ig.   EjLperiq.' 


on  the  □thl^r  band,  tbe  test  pieces  used  are  either  of  differeut  diameters  »ad 
j{tlia,  or  of  ditferotit  liin|>;thH  and  equul  diumett^ro,  thti  perceotagea  uf  ultlmale 
g,  when  pottious  of  the  fiame  bar  are  tested,  are  verr  dtlferent. 
bs  gives  the  following  reanlta  CTables  XVIII.  and  XIX.): 


1 


il  SOFT  STEEL. 


iei[lvuilaT>blaXVl.t 


I 


'  iraiimiUn.     MOll^tleri, 


Kil-peraq.      KiLpertq. 


M  HALfQAaD  STE8L. 


.^.,.h.  Umltof     I   BrvuklBg. 

'""""■     '    elutlellT.    .        IfAil. 


r 


J,,,,,, —  i,«„«„..  I  SffiS  I  SiOS: 
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ULTIMATE  STRETCHING  OF  EACH  TEST  PIECE. 
[The  lengths  of  the  test  pieces  between  the  datum  points  are  giyen  in  millimetere.) 


Total  mU- 
limeters. 


PerceoL 


60 
190 
150 
200 
250 
800 
350 
400 
450 
500 


:2.91  diameters) !  21.0 

:5.  81  diameters) '  32.0 

:  8. 72  diameters) j  44.0 

:  11. 6  diameters) i  54.6 

:  14. 5  diamet4»rs) 86.6 

:  17. 4  diameters) 78.0 

:  20. 3  diameters) !  88.0 

:  23. 3  diameters) 100. 0 

:  26. 2  diameters) :  112.0 

:  29. 1  diameters) 124.1 

i 


42.0 
311 
29.3 
27.! 
:Ai 
2fi.» 
2i>.l 
25l» 
Si  9 
24.1 


M.  Barba  quoteH  tbe  experiments,  Table  XX.,  to  show  thi^t  the  law  of  similarity,  i* 
he  calls  it — that  is,  the  law  that  test  pieces  similar  in  form  f^ve  the  same  pcrcenta^ 
of  altimate  stretching,  whatever  their  size  may  be — prevails  equally  in  datandu 
cylindrical  test  i»ieces,  if  cut  from  the  same  bar  and  not  reduced  to  the  different  km 
by  hammering  6t  rolling. 

Table  XX. 


Dimensions  of  tost  pieces. 


Besiatanoe. 


Ultimate  •tretcbil^ 


Numbers  of  test 
pieces. 


1. 
2. 
3 


Means 


Widths. 


Milli' 
meterM. 
20 
40 
60 


Katio  of 
Thick-      width 
uesses.    to  thick* 
I     uess. 


MiUi- 

meters. 

5 

lU 

15 


|.to,j 


Lenpcth 

between 

datnm 

points. 


meters. 
.50 
100 
150 


Limit  of 
elasticity. 


KiLp&rsq. 

m,ilUmeter. 
16.8 
17.1 
20.7 


ia2 


I     Total 

^  w*°*^  ■  h^len   Stretch. 
'**^       I    datnm    . 
pointa. 


KU.  ner  $q. . 

mUnmeisr. ! 
87.2  ' 
S8.2  ; 
8&0  I 


meters, 
10.5 
39.0 
58.5 


Perctsk 

\ 


37.4 


Table  XXL,  also  from  M.  Barba's  paper,  gives  the i>ercentage8 of  ultimate  stretchii 
of  test  strips  ot'stcol  )»lutc  of  equal  length  and  thicknesB  bat  differing  in  width. 


Table  XXI. 


Dimensions  of  test  strips. 


Baaiatanoe. 


Total  Btretchiog 


Xnmbors  of  test 
•trips. 


1. 

O 

8. 
4. 
6. 
6. 

7. 
8. 


I  Widths. 


mm- 

meters. 
10 
20 
30 
40 
50 
60 
70 
80 


Means 


Thick- 


Ratio 

between 

width 


:"«»««»• 'and  thick 


noss. 


Man- 

meters. 
10 
10 
10 
10 
10 

lu 

10 
10 


1 

2 
3 

4 
5 
6 
7 
8 


Lonfcth  ! 

between  Limit  of 
datum  elaatid^. 
points. 


meters. 
100 
100 
100 
100 
100 
100 
100 
100 


KQ.p€rtq. 

miUtmtUr. 
24.8 
34.6 
2&4 
26.0 
34.6 
24.0 
24.8 
28.6 


24.7 


Breaking 
load. 


Xa^p§r9q. 

8&4 

40.1 
3814 

»l8 
S8L1 
17.7 
17.8 
S8L4 


S8L7 


Meaanred  od  a 
length  of— 


SOmiUi- 
metera. 

liUU- 
mHert. 
18.8 
28.6 
34.0 
26.0 
28.0 
80.5 
2&6 
26.0 


100  dIH 
meten 


» 


MiOi- 

wuun- 

H 

3i 

r. 

0 

34 


25.5 


This  seems  to  show  that,  for  this  hardness  of  steel  and  for  plfttM  10  millimeterB  thi< 
when  the  ratio  of  width  to  thickness  is  as  6  to  1  the  maximom  elongatiioA  takes  pl*^ 
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imination  of  this  table,  however,  shows  that  the  increase  of  due- 
follows  very  nearly  the  law  for  rounds,  if  the  effective  diameter  of 
at  be  taken  as  the  mean  of  its  width  and  thickness,  until  a  width 
millimeters  is  reached ;  it  is  very  probable  that  the  ductility  of  the 
•  pieces  was  influenced  by  the  method  of  holding  the  ends.  Indeed 
'ery  difQcult  to  devise  a  grip  for  short  wide  pieces  of  plate  which 
at  the  same  time  equally  distribute  the  stress  and  not  constrain 
Hluction  and  consequently  the  stretch. 

further  bearing  upon  the  accuracy  of  the  comparison  of  results 
flats  and  rounds  by  taking  the  mean  of  the  two  sectional  dimen- 
of  the  flat  for  its  effective'diameter,  and  affording  direct  informa- 
IS  to  the  sufficiency  of  a  standard  test  piece,  say  a  f-inch  round, 
which  the  results  in  other  forms  can  be,  at  least  approximately, 
•ed,  the  folloNying  Table  XXI I.  is  given,  being  a  comparison  of  the 
s  of  a  number  of  heats  of  Cambria  steel  as  flats  and  as  rounds 
I  on  the  same  machine.  The  column  of  elastic  ratios  is  given  as 
ituting  a  measure  of  physical  condition,  which,  upon  the  average, 
n  to  be  identical  1k)V  the  material  in  the  two  forms.  Heat  ryoSo  is 
ed  from  the  average,  the  differences  being  beyond  the  limit  of  error; 
at  pieces  showed  evidence  of  fine  lamination  and  were  probably 

from  too  near  the  top  ot  the  ingot.  The  result  is  seen  to  be 
ly  higher  elastic  limit,  ultimate  tensile  strength,  final  elongation, 
eduction  of  area  from  the  flats.  With  the  exception  of  the  reduc- 
►f  area,  the  method  of  measuring  which  was  somewhat  uncertain 
naccnrate,  the  results  are  very  much  as  would  be  expected  from 
xperiments  on  the  eft*e(*t  of  length  of  test  piece  to  be  later  de- 
kI.  The  higher  tensile  strength  of  the  flats  is  also  notable  as  cor- 
ating  the  results  of  these  experiments.     As  a  conclusion  from  this 

ison,  it  may  be  stated  that  the  results  of  this  material  as  finch 
8  would  probably  be  i)ractically  identical  with  those  of  the  iV^^^h 
and  it  appears  ])robable  that  the  effective  diameters  as  described 
I  suflBciently  accurate  basis  of  comparison  in  all  ordinary  cases. 

XXII. — Comparison  of  rfsnUfi  of  temile  tents  of  the  same  material  as  flats  and 

as  rounds. 


Shape. 

ili  = 

oE.*x 
«,£!-- 

InchtM. 

6  by  u 

\ 

fl  by  /, 
X 

■  6by,^« 
-   6by/fl 

■i      » 

u 

«: 

• 

.  8365 
.  7435 

"  ji  .i*  ♦- 

Ibl 

9.  5a3 
10.760 

;2  3 

s 

•2.  ^ 

iLi 

w 

Pounds. 
44.  030 
43,  135 

895 

""  =  2. 
St? 
2^      . 

r  X  P.2 

Pounds 
66.469 
64,  555 

* 

o 
'** 

ee 

w 

P.cL 
66.24 
6({.84 

• 

a 
o   . 

"Z  § 

a 

P.Ct. 

24.  43 
26.05 

• 

1    2: 

OS 
'       Q 

P.et. 

54.  6H 
50.  70 

• 

Appearance  of  fraoir 
ure. 

iTat 

ioand 

Silky. 

Silky;   piece  some> 
what  pitted. 

DUTereoce . 



1.914 

.60 

1.62 

3.98 

Hat 

ioand 

.  8459 
.7475 

9.  45'J 
10.700 

41,576 
42,  630 

1.054 

65,  475 
6:.,  205 

63.50 
65.38 

25.  25 
25.  20 

50. 44 
52.  25 

Silky. 
Do. 

Difference  . 

•  •  -       •   •  . 

270 

1.88 

.05 

1.81 

Hat    

tOQOd 

.8*40 
.  7420 

9.479 
10.780 

37,850 
38,390 

60.839 
59,550 

02.22 
64.47 

28.13 
27.90 

51.01 
'47. 10 

Silky. 
Do. 

Difference  . 

95.  86 
lOH.  00 

540 

1,289 

67. 100 
65,  620 

2.25 

.23 

3.91 

flat 

2oand 

.8345 
.7410 

46,515 
42,090 

69. 32 
64.15 

24.18 
23.80 

55.09 
60.20 

5.11 

Silky. 

Silky   and   crystal- 
line. 

Difference  . 

4,425 

1,480 

5.17 

.38 
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Table  XXII. — Comparison  of  results  of  tensile  tests  of  the  same  materials  as  flats  a 

ro  ufi^s — Conti  naed. 


Shape. 


08 


5580 


{ 


Si 

•  Hi    22   'rCpJ    "5fe| 


aflg 


GQ 


f^ 


5 


2 
S 


'  Inehm,    Int.  \  Pounda. 

Flat '  6  by  /g  .  8510  9. 402  ;  38, 406 

Round ;           i   .7480  \  10.700  "  41,530 

Difference  . 


3,124 


Poundt 
61, 779 
62r690 


811 


6581 


Flat 6by/g  .8456  !    9.462  i  38,892  I  61,573 

Round i   .7425  l  10.775  I  39,490  j -61, 770 


P.et 
62.17 
66.25 


4.08 


DiffereDce 


598 


197 


63.16 
63.93 


0« 

be 

o   • 
Q  a 

■*» 
•a  ^ 


P.et 
26.60 
24.30 


&      A^p^esLT&nce  of 
*     '  tare. 

a 


Pet. 
51.04     Silky. 
57.60  ;      Do. 


2. 30     6. 56 


27.20 
24.80 


!47. 09  I  Silky. 
52.10  '      Do. 


•I" 


.  77     2. 40     5. 01 


6583 


6585 


Flat 16  by /a  |.8449  |    9.470  1  45,090 

Round i   .7450  ;  10.740     42.210 


68. 120  ;66. 20 
67,330  162.70 


Difference..; : 2,880 


790 


3.P50 


24.75 
22.60 


65.05  !  Silky. 
58. 60         Do. 


2.15 


6686 


Flat 6  by Vb  .8423       9.498!  34,020 


Round  . 
Difference 


I 


Flat.. 
Round 


6by/, 
I 


.  7475     10. 700 


Difference 


.8424 
.  7420 


9.497 
10.  780 


43,860 


58,734   57.04 
62,330  70.38 


9.840  I     3,596 


12.44 


26.  t  > 
25.90 


3.55 


.52.70  i  Silky. 
47.50        Do. 


.95  '  5.20 


42,680 
41, 620 


08,856   61.  U9 
67.070   62.05 


1,  060  ,     1.  786       .06 


25.50 
%4.80 


53. 23     Silky. 
46.70  >      Do. 


.  70  ,  6. 53 


AVERAGE. 
[Exclusive  of  heat  5585.] 


8 
8 


Flat  . . , 
Round 


Difference 


6by^'„   9.490     41,880     65,026  ,64.41  '25.75  52.20 

I    10.754     41,387     64,  224  !64. 44  -24. 03   53. 16  ! 

i 1 • ! 

403'        802, '    .82       .96: 


The  extreme  case  of  the  groove  form  giving  maeh  higher  value? 
tensile  strengtli,  and  incidentally  for  final  area,  and  the  natural  pr 
bility  that  these  effects  would  follow  a  regular  law,  induced  the  B< 
to  make  a  series  of  experiments  to  determine  the  nature  of  the  e 
of  change  of  length.  Accordingly,  the  part  numbered  10  of  anne 
plate  678  W,  originally  intended  for  the  Chicago'8  boilers,  and  w 
had  been  cut  up  for  other  testa  (p.  529),  being  considered  suffici 
ly  homogeneous,  teat  pieces  numbered  1  to  24,  consecutively,  wer« 
moved,  as  shown,  Fig.  20,  and  variously  shaped  for  test,  the  ret 
being  given  in  Table  XXIII.  Plate  VIII.  shows  its  graphic  repn 
tatiou,  in  which  the  groove  form  is  taken  as  the  zero  of  length, 
final  elongation  for  the  groove  form  is  obtained  by  subtracting  ii 
from  the  reciprocal  of  the  ratio  of  fractured  to  original  area  and  ^ 
ing  the  decimal  as  per  cent.,  and  represents,  therefore,  the  differei 
extension  at  the  bottom  of  the  groove.  The  dotted  terminal  line 
accordance  with  the  experiments,  but  the  results  for  final  area  in 
grooved  form  being  in  this  case  believed  to  be  abnormal,  the  solid  1 
show  the  results  of  an  average  of  many  tests  in  groove  form  from 
plate. 

The  curves  show  at  a  glance  the  nature  and  probable  amount  of 
ference  in  results  from  test  pieces  of  vaiioas  proportioDS  in  use 
boiler  plate.  Thus  this  plate  tested  by  the  United  States  Super\n 
Inspector  would.give  about  63,000  pounds  tensile  strength  and  50 
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rndaction;  tested  for  the  Pennsylvania  Bailroad,.  it  wonid  sbow 
156,500  pouDQS,  with  3C  per  cent,  elongation;  wbile,'as  tested  ander 
nspection,  the  resalt  should  be  55,700  poouds,  with  27.9  per  cent. 
:atioD.  The  difficulty  of  the  steel  manufacturer  in  working  to  such 
epaut  specificntious  is  evident. 

!  unexpected  decrease  of  tensile  strength  for  lengths  greater  thaa 
1 3  inches  is  a  feature  of  the  corresponding  curve.  The  cauee  of 
8  naturally  looked  for  in  the  condition  of  the  plate,  but  on  referring 
g,  2u,  it  is  ueen  that  while  Nos.  17  and  IS  are  near  the  edge  of  the 
,Ko8.  19  and  20  are  in  thec«nter  and  adjaitentto  Kos.3  and  i,  and 
No8.  23  and  24,  the  lO-inch  lengths,  are  adjacent  to  Nos.  7  and  8, 
{-inch  lengths,  the  difference  of  tensile  strength  being  1,450  pounds, 
result  requires  corroboration  before  being  accepted. 

Table  XXlll.— Showing  effect  o/  Isngtli  of  tettpi»ce. 
ANNEALED  BOILER  PLATE  OF  CHESTER  STEEL. 


•  i  ; 


••i:i: 


s 

~_  "  " 

.25 

^ 
3 

1 

¥ 

S  -e 

1 

11 

■a 

b 

o 

5 

s 

/•™,.,l. 

0.  BOO 

:E 

.8583 

le. 

.m 

.848* 

Z^W 

■KS 

*KM 

mtI'o 

LOST 

.m; 

.b;io 

5S.7M 

30. 

1^ 

j 

^ 

P 

1. 

t 

■»1 

"9 

Pixind,. 

Pr.a. 

Pr.cl. 

I  e3.l»5 

-•0,5 

«.o 

(».«. 

4R.II 

«.G 

J  se.Boo 

*t.a 

41,  G 

1  M.m 

M.O 

lao 

1    M,10D 

as.Q 

ao.s 

j  $8,200 

31.9 

38.0 

iM.«5 

33.(1 

37.0 

i».70O 

SB.fi 

38.  B 

J  M,aoo 

2S.S 

aa-i  , 

{   55.SM 

ST.O 

38.!! 

}  BMes 

Efl.0 

38.«| 

1   M,760 

21.4 

m-a  j 

ENSILE  TESTS   BY   IKCREMENTS   AND   BY   CONTINUOUS  LOADS. 

Kt  to  the  form  of  test  ])iece,  the  subject  most  in  dispute  is  the 
od  of  applying  stress  as  regards  time;  that  is,  whether  by  regular 
ments  at  regular  intervals  or  continuously  at  approximately  uni- 
speed  of  ram  or  screw.     It  iis  claimed  that  in  continuous  testing 

time  and  power  are  saved  and  the  capacity  of  the  machine  in 
iDt  of  work  corresjtonitingly  increased,  and  this  method  is  accord- 

the  more  generally  used,  especially  in  grading  steel  at  the  works, 
'.  the  Board  has  adopted  the  uietlioil  of  increments.  As  a  matter 
ct.,  if  anything  like  a  complete  record  of  each  test  is  kept,  the 
taken  up  in  making  the  necessary  calndalions  for  the  results  of 
piece— which,  tu  avoid  error,  shonhl  always  be  made  before  com- 
ing to  strain  the  next — even  with  the  various  tables  used  fw  "'ds 
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tft  ca1citlatinTi8,  retinces  tht'  diBVi-nnco  of  time  to  a  vary  s 
liecause  in  testiiiK  by  inereuieiits  much  nT  this  work  can  bo  4 
Btraiuing  tliR  piece. ,  Thus,  the  rii(nlnliis  of  pinaticity,  the  et| 
ultiiiiiite  tensilu  alreiif.rHi,  iiiid  I'sleiisioii  at   tmisile  limit,  ■_ 
reconied  by  the  time  tlie  piece  breaks,  mid  there  rfiiiain  only  I 
mt^asiireiiients  of  elongation  ntid  fractured  area  und  the  quaut 
pODding  on  them. 

Bot  the  cause  of  theorigitial  adaption  of  the  method  of  in.- 
it;»r  in  onli-r  to  obtain,  as  nearly  a«  may  be,  nnifnrmity  to  f  Ij- 
of  testing.'  by  dill'frciit  inspectors  on  different  macliiiieM,  in  Hi' 
of  any  i^oiii^liisive  information  as  to  the  effect  of  dillurent  hk  ' 
tfstin'g  0(1  Ilic  rusnItA.  These  noijsidnrations  srlU  hold,  Imt  iIk' 
li3s  been  so  far  mollified  nn  to  anbstiliin>  for  (In'  f\\'o  nmn\U->.  •■ 
strain  onu  nunute,  or  eneli  other  tiini'  an  may  be  iiei-cssary  io  i 
the  initial  exlunsioii,  and,  in  order  I"  ulifiiiu  ilie  pHmrliial  i-bi"! 
regular  iiu'ivnii-nis  iirn  unlv  l<i  In-  ;i|>|ib.Ml  l)i!Vorid  llial  sln'ss. 

Aa  regnnis   tlio  i-nW[.  .ui  rlu-  ivs.ilis,  ,t.  is  JH'livvcd  thai,  in  ] 

for  this  ni;Ufiiitl    Iit  iin'nsi.siti;;-  ^1^l-.s)^,  uiarliod  (iitren-nc«-S 

c^insed  only  liy  iliU'i-riTirr.s  in  lln- iiiijilioition  of  sttrea*  x'ery  IH 
Ijeyond  the  tensile  limit,  The  following  e<«iiiiiden>tiuiis  Xvmi 
opinion. 

It  would  appt>ar*  thiit  ns  regards  cEtpfluity  for  xnatiutiinK  i 
lieyoud  the  eluHtie  limit  without  increaiwd  di»tortioa  for  a  VoD 
the  metals  may  be  dividiid  into  two  dt^inut  claaauM:  (t)  tba 
i-laas,  which  will  sustain  iv  static  load  even  neitr  its  nltioiate  t 
for  any  length  of  time  without  increased  distortion,  and  (L')  tfii 
cirtss,  which  undergoes  a  gradually  increiwiDg  distorti<tn  nn>l.-i  i 
which  are  only  a  fraction  of  those  required  to  break  sncli  mi'hils  i 
The  diflercmse  is  due  to  the exisCeuce  at  enoh  stre^am  in  iIic  l.ni 
of  thequality  of  viscosity  to  a  greater  or  lesit  degree,  and  tlnu  .i| 
ultimate  strength  depeuds  entirely  upon  the  opportunity  «n<i 
flow  under  the  stress,  and,  therefore,  upon  tlietimv  of  octiou  of  i 
or  each  loatl  iu  breaking  by  increnn'iits. 

But  it  has  been  shown  byTresoalhiit  all  sufficiently  ductile  m 
including  steel,  presumably  harder  than  the  mild  tiuutity  und< 
eriitiou,can  be  brought  to  the  plastie  or  viscous  condition  by  ili' 
application  of  stress,  hs  illustrated  in  the  cold  drawing  oi'  K  ,, 
under  compression.  It  ia  well  known  that  in  such  a  state  the  n 
of  such  soft  steels  as  we  nre  cousidering  is  seriously  affected 
opportunity  afforded  for  relief,  by  flow,  of  the  internal  strains  pi 
by  drawing  out  either  under  compression  or  tension,  for  the  p 
etresses  are  iiiterchiingeable<in  their  efiectit  niton  plaalie  nii 
Thus  it  is  within  the  ex))eneiicc  of  all  wire  mills  where  te^tlns 
that  steel  wire  as  fresh  drawn  is  both  weaker  and  lefts  ductile  th 
several  months  of  rest. 

We  tthall  see  when  considering  the  extension  diagrams  (p.  603 
that  a  condition  of  flow  appears  to  be  reached,  probably  ni  idM 
slightly  before  tensile  limit  in  mild  steel,  to  a  varying  exteaC  ii 
ent  heats,  and,  of  conrse,  with  different  de^^tes  of  hardueiui.  [ 
accordingly  appear  that  the  conditions  of  straining  from  jnsi 
tensile  limit  up  to  rupture  may  slightly  affect  the  apparent  i 

•See  papers  lii^fiire  tlio  American  Swisty  of  Civil  Eugiiieeni,  b.rPruf.  It.  II. 
entit.Ied,  "Note  oa  tlic  RtuisbiiiiGe  of  Maturialn.  at  All'Hotcil  byElunr  un'  ' 
of  DistnrtioD  "  (March  1,  1876),  and  "The  Rud"  of  Satuf  M«tab  iiab)ei 
for  Consiilerable  Periods  of  Time."     (Decembure,  ItffS.) 
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'eof^  and  to  a  greater  degree  the  contraction  of  area  and  that  part 
the  final  extension  which  is  due  to  the  flow  of  the  material  while 
icking.    We  might  expect  to  find  that  if,  at  this  time,  strain  is  brought 
by  a  series  of  jerks  <i$  in  a  common  hand-hydraulic  machine  using 
9ue  pump,  the  material  is  not  given  time  to  flow,  and  the  ultimate  ten- 
ia strength  and  final  area  will  be  'higher  and  final  elongation  gen- 
)rally  lower  than  with  continuous  and  slowly  applied  strain.    If,  howc 
,  the  jerks  are  snfiiciently  rapid  from  the  beginning,  that  element 
\      extension  which  consists  of  the  more  or  less  uniform  extension 
over  the  whole  length  may  be  so  much  increase<l  as  actually  to  make 
Bie  final  elongation  measured  on  the  whole  length  greater,  but  the 
iltimate  strength  and  final  area  will  be  larger  as  before.    In  ordinary 
testing  the  diflerences  cannot  be  great,  and   many  experiments  are 
necessary  to  conclusively  establish  them,  but  it  is  seen  that  such  dif- 
ferences as  may  be  observed  are  probably  due  to  the  method  of  apply- 
ing strain  whether  smoothly  or  by  jerks,  the  ultimate  strength  and 
final  area  being  increased  by  the  latter  method,  provided  the  material  ^ 
does  not  exhibit  viscosity  much  below  tensile  limit,  when  the  time  of  * 
absolute  straining  becomes  important.    The  two  essential  elements  of 
the  elongation  are  diflerently  affected  and  the  combined  action  becomes 
one  of  difference,  the  figure  being  higher  for  very  rapid  or  impulsive 
application,  less  for  jerky  action  not  sufficiently  rapid  to  be  reckoned 
impulsive,  and  higher  again  for  smooth,  slow  application  of  strain. 

Attention  is  called  to  the  fact  that  stu  ly  of  extension  diagrams,  such 
IM  those  referred  to,  under  these  different  conditions  would  throw  prob- 
ably considerable  light  on  the  anbject,  and  also  on  the  relative  condition 
of  viscosity  of  different  piiH^es  of  metal. 

It  is  conceivable,  however,  that  the  intrinsic  nature  of  the  material 
may  he  such  that  th(»  effects  of  viscosity  may  appear  for  stresses  con- 
siderably removtMl  from  tensile  limit.  Thus  Commander  L.  A.  Beardslee, 
U.  S.  y.,  has  observed  that  one  of  the  softest  and  most  ductile  speci- 
mens of  chain  iron  tested  by  him  at  the  Washington  navy-yard  exhib- 
ited a  pen*eptil)le  increase  of  resistance  under  rapid  extension,  as  in  the 
**tin''  class. 

If,  indeed,  the  extension  be  very  ra[)id  or  explosive  from  the  begin- 

Ding,  it  is  conceivable  that  the  time  allowed  for  flow  at  any  one  i)oint 

y  he  so  small  that  the  phenomenon  of  multi[>1e  necking,  hereafter  men- 

noned  as  occ^nrrin^^  in  as  many  as  three  places  in  a  well-sha|)ed  piece 

)f  mild  steel  under  slow  test,  may,  so  to  speak,  hold  for  all  points,  and  ' 

;he  piece  be  drawn  out  or  flow  equally  all  along,  thereby  exhibiting  a 

rery  great  final  extension,  though,  of  course,  with  comparatively  small 

»ntraction  of  area.     This  phenomenon,  in  fact,  is  reported  b}'  Col.  E, 

tfaitland,  R.  A.,  8ui)eriiitendent  of  the  Koyal  Gun  Factory  at  Wool- 

ch,  England,  thus  :•  ''  Soft,  untempered  steel,  having  in  the  machine 

I  elongation  of  :>()  per  cent.,t  had  in  the  dro|>  test  an  elongation  of  38 

»r  40  i)er  cent.;  w  lien  tested  by  gunpowder,  the  elongation  was  45  or  46 

>er  cent.;  and  with  gun  cotton,  it  actually  rose  to  (K)  i>er  cent.'* 

If  the  rapid  oi'  exph)sive  force  had  been  applied  only  after  necking 

tad  begun,  with  appreciable  local  reduction  of  area,  the  effect  would 

lave  been  very  ditlenMit. 

Table  XX I  \'.  ^i  ves  the  results  of  some  tests  made  at  the  Chester  Boll- 

g  Mills  for  information  as  to  the  effect  of  onlinary  differences  of  time. 

•  See  iliscuHHioM  on  the  paper  on  *'  The  Adoption  of  Standard  FomM  of  Tost  Piooes 

Bars  and  Plat«'s." 
,  The  elongations  are  for  the  short  test  pieces  given  in  Tablo  XIV.  as  inosoat  H 
ch  Arsenal. 
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The  slow  tests  wore  made  by  iilcrements,  in  accordance  witb  the  general 
method  pursued  iutbi»  inspection.  Wiieu  tensile  limit  was  approaclieil, 
tli«  macliiue  was  run  slowly  and  steadily  until  tractare,  the  weigUts 
being  adjusted  so  as  to  practically  maintain  a  balance  at  all  times.  In 
the  fast  pull  the  same  power  was  applied  throughout,  the  rapidity  of 
ram  near  and  beyond  tensile  limit  being  greater  than  in  the  slow  test. 
The  results  for  ductility  and  tiual  area  are  somewhat  interfered  with  by 
laminations  in  one  of  the  pieces  broken  by  fast  pull,  the  dift^rences  for 
ductility  and  final  area  being  thereby  increased.  The  results  are  illus- 
trative of  the  conclusions  above  arrived  at,  the  fast  pull  giving  higliw 
strength  and  less  ductility  with  greater  final  area.  The  differcnc«M  in 
the  resiilts  of  the  slow  tests  with  the  grain  fromMie  original  beut  ttsts, 
as  well  as  those  in  the  two  pieces  for  heat  test,' are  suggestive  of  tlie 
lack  of  homogeneity  commonly  met  with  in  plates. 


Table  XXIV.— Compaiia 


of  results  of  same  material  bg/all  and  aloir  U 
earboD.  -IS  per  cent. ;  msDg.,  .40  fat  iwut-l 
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ATenfebesttMi 

LTcfBge  slow  poll 

Lrenge  Cut  pall 

DiiE»re&oe  fast  over  slow 


Ultimate 

tensile 

strength 

per  square 

inch. 


Pounds. 
61,065 


59,198 
59, 598 


4-400 


Final 
elongation. 


Peret. 
25.35 


25.08 
23.03 


-2.05 


Final  area. 


Peret 
49.50 


47.00 
49.75 


+2.75 


Table  XXV.  shows  the  mean  results  of  some  experiments  presented 
>y  Mr.  William  Denny  to  the  Institution  of  Naval  Architects  in  1880. 
'he  tests  were  made  with  a  hydraulic  machine. 

.     Table  XXV. 


Ultimate        j., 
etrength  .      f 


HARD  fiTBBL. 

Mean  of  six  experiments,  plate  ^  inch  thick.. 
Mean  of  six  experiments  irora  same  plate  . . . 

SOFT  bTKBL. 

Mean  of  two  experiments,  plate  i  inch  thick. 

Mean  of  two  oxperinients  from  name  plate  .. 

Do 


Founds. 
91,011 
89,286 


65,296  ; 
64.  176  ; 
64,736  I 


Per  cent. 
11.96  I 
11.48  I 


23.55  1 

23.55 

22.7 


m.    s. 

1    30 

11    50 


1    30 

4    43 

13    11 


It  is  seen  that  the  very  rapid  testing  gave  higher  results  for  ultimate 
strength  and  ductility,  as  would  be  expected.  The  contraction  of  area 
18  not  ^iven,  but  was  probably  less  in  the  rapid,  testing. 

Table  XXVI.  gives  the  results  of  some  experiments  on  steel  similar 
to  that  for  the  cruisers,  made  at  the  Cambria  Iron  Works  by  Mr.  0.  A* 
Marshall,  engineer  of  tests,  and  given  in  the  discussion  on  Mr.  P.  G. 
Salom's  paper  before  the  American  Institute  of  Mining  Engineers^ 
Inferred  to  on  page  402.    The  conditions  of  tests  are  thus  described: 

Upon  the  point  of  time,  I  present  tests  of  two  heats  of  our  steel,  similar  to  that 
*«de  for  cruisers,  with  statement  «of  speed  and  times  from  passing  elastic  limit  ta 
Peking.  Specimens  are  alike  tliroughout,  being  ^g  inches  thick  and  planed  to  1^- 
Uiches  width. 

Table  XXVI. 


Heat 
number. 


5017 

5017  ... 
5018... 
5018 


5017. 
5017 
5018 
6018 


Elastic 

limit  per 

square. 

inch. 


Poundg. 
42,  OHO 
4I,9:{0 
38, 450 
37,870 


Ultimate 

8tren>;tb 

per  Hquare 

iuch. 


Poundg. 
65.  150 
65,  550 

61,  mo 

61,670 


Elonga- 
tion in 
8  inches. 


Per  cent. 
24.8 
25.6 
27.2 
28.5 


42,  070 
42,  400 
3H,  L^O 
39,000 


66.450 
66.  530 
62,410 
62,000 


26.6 
26.2 
28.7 
26.3 


Redac- 
tion. 


Per  cent. 
47.1 
47.1 
50.3 
50.0 

46.8 
49.3 
52.0 
48.8 


Time. 


Total  time  of 
test. 


in. 
3 
3 
3 
3 


s. 
10 
10 
30 
40 


Say  7  minutes. 

Do. 
Say  74  minutes. 

Do. 


14  0     22  minutes. 

13  0     23  minutes. 

11  0     194  minutes. 

10  0  ;  171  minutes. 


The  speed  of  screw  was  throughout  about  f  iuch  per  minute.     lu  the  first  four  tests 

pnlling  was  continuous  after  passing  the  elastic  limit.     The  last  four  were  tested 

«eeordance  with  the  requirements  of  the  Naval  Advisory  Board.     A  strain  of  30,000 

tundsper  square  inch  was  left  on  for  five  minutes,  elastic  limit  taken,  and  sub- 

qaent  strain  applied  in  increments  at  half-minute  intervals. 
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The  difference  in  tensile  strengths  in  these  tests  may  not  be  due  al- 
together to  tlie  conditions  of  testing,  but  chiefly  to  difference  of  quality 
or  i)hysical  condition.  Thus,  if  we  take  the  elastic  limits  b.s  a  measure 
of  this  condition,  an  artifice  which  we  shall  hereaft^jr  consider,  and 
these  vahies  were  obtained  under  identical  circumstances  in  each  case, 
and  alter  the  figures  for  tensile  strength  proportionally  so  as  to  bring 
all  the  pieces  of  each  heat  to  the  same  b.asis  of  elastic  limit  or  assumed 
physical  condition,  we  shall  have  the  following  averages  without  alter- 
ation in  the  values  for  elongation  and  reduction,  which  are  apt  to  be 
affected  by  small  differences  of  dimension  as  well  as  by  the  conditions 
<if  test: 

Table  XXVII. 


KlnHtic 


i      Corre- 


lleftt  number. 


limit  taken  ^[{;^"i^!!?« 
AM  liRHiH        "Inmate 

perHiinare     ""«"»«'" 

inJh.  l-X'" 


Final 


'     Time 
«io,«rr»        Reduc-    from  elM- 
&%     tion  of  itlo  limit 


inches. 


area. 


to  rnp-   I 
ture. 


Total  Ume  of 
test. 


Pounds.  Poundt.    I 

5017  4*^,1>35  (r»,620 

5018  38,040  62,525  I 

,          Average G4, 075 

5017 4*i^35  66.490, 

5018 38,640,  62,205 

Average..           40,438  64,347  ! 


Per  cent.    Per  cent. 


25.20 
27.85 


47.10 
50.15 


m.    t. 

3    10  ■  Say  7  minatei*. 
3    36  '  Say  7|  roinuit-s. 


26.52 


26.4 
27.5 


48.63 

48.1ir 
50.40 


3    22     Say  7^  mioiitea. 


18    80  '  22|  minntea. 
10    80     181  minutes. 


26.95 


49.22 


12      0     201  minatea. 


The  average  difference  in  tensile  strength  is  now  270  pounds  in  favor 
of  the  increment  testing,  but  while  one  heat  gives  a  difference  one  way, 
the  other  reverses  it.  The  real  difference  due  to  the  manner  of  testing 
is  probably  inappreciable. 

THE  PHYSICAL  AND   CHEMICAL  CONDITION  OP  THB  TBST  PIECB. 


Another  very  prominent  source  of  discrepancy  in  results  from  diflfe^ 
ent  pieces  of  material  from  the  same  heat  is  the  difference  in  condition 
of  the  test  pieces.  These  differences  arise  from  four  main  causes,  viz: 
(1)  inequalities  in  the  chemical  composition  of  different  parts  of  thesaffl* 
heat  and  especially  of  different  parts  of  the  same  ingot;  (2)  inequalities 
in  i)hysical  homogeneity  in  different  parts  of  the  ingot,  arising  firom 
varying  extent  of  liberation  of  occluded  gases  in  cooling;  (3)  varying 
amount  and  nature  of  work  of  reduction  from  the  ingot;  (4)  difference 
in  heiiting  and  in  the  temx)erature  of  finishing,  as  well  as  all  the  con- 
ditions of  cooling  and  subsequent  treatment. 

The  first  is  due  either  to  the  irregular  diffusion  of  manganese  by  be- 
ing added  to  the  charge  too  soon  before  tapping,  a  veiy  rare  occurrence 
now,  or  more  generally  to  the  phenomenon  of  hard  centers  or  the  segre- 
gation of  the  hardening  elements  to  the  center  and  top  of  the  ingot  dur- 
ing cooling.     This  latter  condition  is  very  generally  prevalent  to  a 
greater  or  less  extent,  and  sometimes  very  seriously  so.    It  is  promoted 
by  very  high  temperature  of  cast  and  subsequent  alow  oooling,  and  is 
especially  noticeable  in  Bessemer  steel.    It  may  easily  affect  the  chem- 
ical results  obtained  from  the  same  piece  according  to  the  depth  of 
drilling  and  shape  of  point  of  drill,  and  give  rise  to  very  anomalous  con- 
clusions. 
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second  source  of  discrepancy  alters  the  physical  homogeneity 
oint  to  point  as  the  first  does  the  chemical  quality,  and  somewhat 
same  manner,  the  top  of  the  ingot,  especially  when  top  cast,  be-' 
ach  more  honeycombed  than  the  bottom,  and,  although  more 
ous  near  the  sides  of  the  ingot,  the  blow-holes  are  generally  much 
and  more  injurious  near  the  center. 

effect  of  work  of  reduction  at  a  heat  is  generally  to  increase  both 
strength  and  ductility,  the  product  of  the  two  being  considera- 
reased.  If  the  material  be  originally  much  honeycombed  as  cast, 
ualities  are  much  increased  and  the  contraction  of  area  likewise, 
is  reason,  a  certain  minimum  amount  of  work  of  reduction  is  gen- 
jonsidered  necessary  in  order  to  obtain  practical  homogeneity  of 
ire,  and  for  ship  and  boiler  plate  at  least  twenty  reductions  of 
ess  are  deemed  necessary  in  most  of  the  large  steel  works  in  Great 
I.  If  the  ingot  be  reduced  in  both  width  and  thickness,  or  edged 
as  in  shapes  or  merchant  steel  and  wire  rod,  less  reduction  is 
ble,  and  it  is  then  reckoned  as  reduction  in  area  of  cross-section, 
conditions  of  heating  undoubtedly  affect  the  physical  structure, 
[le  extreme  of  overheating  to  comparatively  cold  forging  or  roll- 
it  the  subject  is  too  complex  for  treatment  here.  At  whatever 
•ature  worked,  the  temperature  at  which  the  piece  is  finished 
lowed  to  cool  off,  together  with  the  conditions  of  cooling,  very 
5ly  affect  the  physical  tests.  Thus  if  a  plate  or  flat  cools,  as  is 
illy  the  case,  in  contact  at  various  points  with  a  cast-iron  straight- 
plate,  necessarily  a  good  conductor,  cooling  is  more  rapid  at  the 
of  contact  and  over  the  surface  towards  the  plate,  and  initial 
J  arc  set  up  sufficient  to  warp  the  piece  and  even  cause  failure 
these  strains  are  reversed  in  straightening  or  subsequent  cold 
g,  and  this  effect  is  greater  the  higher  the  temperature  of  finish- 
^nother  curious  case  is  that  of  a  deck  beam  which  leaves  the  rolls 
ratively  straight,  but  with  bulb,  web,  and  flange,  all  at  different 
•atures  and  therefore  contracting  unequally  on  cooling,  Jis  evi- 
[  by  the  considerable  camber  of  the  cold  beam  from  the  greater 
ction  of  the  bulb,  finished  at  the  highest  temperature.  A  very 
5X,  though  regular,  condition  of  strain  must  be  set  up,  especially 
le  fillets  joining  the  web  to  bulb  and  flange. 
a  I  these  causes,  widely  ditt'ering  results  are  easily  obtained  by 
I  experiments  from  material  of  the  same  heat,  and  it  remains 
wen  if  there  is  no  basis  to  which  the  condition  of  the  piece  may 
need.  We  shall  consider  this  point  more  fully  in  studying  the 
[)f  carbon  properties  of  the  Cambria  steel;  it  will  sufiice  now  to 
he  principal  points. 

difference  of  chemical  composition  there  can  be  no  measure  other 
stual  analyses  of  the  test  piece.  Laminations,  arising  from  blow- 
er other  cause,  will  generally  appear  in  the  fracture  and  particu- 
fi'ect  the  contraction  of  area.  The  condition  as  to  internal  strain, 
iparative  annealing,  arising  from  whatever  cause,  can  probably 
tfared  for  any  known  quality  of  metal  by  the  elastic  ratio  or  the 
rhich  the  principal  elastic  limit  bears  to  the  ultimate  tensile 
th.  Thus  if  we  have  a  large  average  of  results  for  material  of 
chemical  quality,  any  departure  from  the  average  as  to  physical 

n,  other  than  lack  of  homogeneity,  will  be  fairly  well  indicated 
erence  of  elastic  ratio  from  its  average  value.  This  proposition 
t  fairly  well  established  later  on,  and  its  im])ortance  will  be  read- 
predated. 
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STRAININa  THE  PIECE. 

In  placing  the  piece  between  the  grips  it  is  necessary  that  the  line  of 
resultant  tensile  resistance  of  the  piece  shall  lie  in  the  line  of  the  re- 
sultant load  producing  stress,  unless  the  cross-heads  are  held  more 
rigidly  tliau  is  usual,  otherwise  a  cross-breaking  is  set  up.  The  less 
ductile  the  material  the  more  important  it  is  that  this  condition  may 
obtain.  Thus  if  a  filleted  test  piece  of  spring  steel,  taken  from  a  bar  of 
tapering  thickness,  be  placed  in  an  ordinary  machine,  centrally  from 
edge  to  edge,  its  line  of  resultant  tensile  resistance  may  yet  be  so  macfa 
out  of  center,  on  account  of  the  unequiU  thicknesses  at  the  two  eilges, 
that  fracture  will  occur  on  the  fillet  where  the  sectional  area  is  much 
larger  than  in  the  straight-sided  portion.  In  such  ductile  material  as 
mild  steel  for  ships  and  boilers,  the  consequent  effect  would  be  very 
small  or  negligible,  but  in  the  less  ductile  materials  it  must  be  looked 
out  for. 

On  the  first  application  of  stress  the  piece  stretches  in  a  more  or  less 
regular  manner^  the  strain  being  proportional  to  the  stress  producing 
it.    In  short  ])ieces  of  unannealed  material  this  elastic  extension  as 
measured  by  electric  contact  instruments  (see  page  501)  does  not  geo- 
erally  appear  so  regular  as  to  ])roducc)  a  straight-line  diagram,  but 
lack  of  perfect  straightness  of  test  piece  and  the  irregular  hold  of 
roughened  grips  under  light  load  may  produce  apparent  irregular  ex- 
tension or  unequal  distribution  of  stress,  and  consequent  strain,  in  the 
cross  section,  affecting  the  hold  of  the  index  arms.    In  fact,  theiui  con- 
siderations certainly  i)revent  much  reliance  being  place<l  upon  individ- 
ual results  for  modulus  of  elasticity  obtained  from  short  pieces,  and 
would  appear  to  make  the  average  value  too  small.    If,  however,  the 
modulus  is  desire<l,  the  piece  must  be  straight — should  have  been  i)er- 
fectly  straightened  at  the  finishing  heat  at  the  rolls;  cold  straightening 
to  any  extent  may  attect  the  result.    The  stress  for  \^hich  the  extension 
is  to  be  noted  must  not  be  too  near  the  principal  elastic  limit,  generally 
about  10,000  pounds  below  its  probable  value,  and  the  measuring  ap- 
paratus, both  for  load  and  extension,  must  be  both  delicate  and  reliable. 
It  is  particularly  necessary  that  the  load  should  be  uniformly  main- 
tained while  the  extension  is  measured,  and  there  is  consequent  difllculty 
in  obtaining  consistent  results  on  most  of  the  hydraulic  machines  io 
use  on  account  of  leakage  in  the  plunger  piicking  or,  more  generallVi 
in  the  pum])s.    Inasmuch  as  the  elastic  extensions  are  extremely  smal^ 
a  very  valuable  axldition  to  such  machines  would  be  a  valve  of  special 
design  and  workmanship,  so  as  to  be,  and  remain,  perfectly  tight,  iu* 
sert(Ml  between  the  cylinder  and  ])umps,  and  an  attachment  to  the  mai" 
cylinder  consisting  of  a  small  cylinder  with  screw  pistion,  or  otherwise 
designed,  for  producing  small  changes  of  volume  or  pressure.    Soch 
an  attachment  would  also  be  of  grear  value  in  determining  the  limit  of 
elasticity. 

After  taking  the  readings  for  modulus  of  elasticity,  a  gradual  increase 
of  stress  at  length  ])roduces  a  slightly  disproportionate  extension,  the 
corresi)onding  value  of  the  stress  being  taken  as  the  limit  of  elasticity 
for  such  uses  of  the  material  as  will  permit  of  little  or  no  permanent 
set  in  use,  with  comparatively  high  working  loads,  such  as  for  ordnance 
and  spring  steels.    For  the  mild  steels  used  for  structural  purposes,  we 
prefer  to  call  this  the  first  elastic  limit,  and  it  may  be  mentioned  that  its 
value  may,  to  a  certain  extent,  be  affected  by  any  lack  of  coincidence  of 
the  resultant  lines  of  action  of  the  load  and  of  the  tensile  resistance.  Fur- 
ther increase  of  stress  causes  a  point  to  be  reached  where  the  extension 
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becomes  entirely  disproportionate,  a  very  slight  increase  of  stress  pro- 
sing an  extension  no  longer  requiring  micrometric  measurement  to 
appreciated.    This  point  we  will  call  the  principal  eli^stic  limit,  and 

r  structural  steels  it  is  the  only  one  which  need  be  taken  into  account. 

om  this  point  the  strain  diagram,  as  ordinarily  constructed  (see  page 

3,  et  9€q.),  accurately  represents  the  behavior  of  the  material  at  the 

ic  limit,  frequently  becoming  nearly  parallel  to  the  axis  of  ezten- 

ns.    It  is  this  feature  which  allows  it  to  be  easily  obtained  for  the 

»it  steels  under  continuous  test,  because  in  a  screw,  or  a  tight  hy- 
ilic,  machine,  the  beam  refuses  to  hold  up  the  load,  and,  if  the  piece 

11  retains  a  coating  of  mill-scale,  which  is  usually  the  case  in  testing 

ates  and  shapes,  the  brittle  scale  commences  to  crack,  generally  near 
fillets.  In  the  onlinary  test  of  plates,  where  the  test  pieces  are 
wi  ved  by  shearing,  the  effect  of  the  bending  on  shearing  and  the 
IQ  equent  cold  straightening  may  be  such  as  to  largely  remove  this 
peculiarity  of  the  diagram  by  originally  straining  the  material  beyond 
its  elastic  limit. 

The  cracking  of  the  scale  on  a  mild  steel  test  piece  at  and  beyond 
the  elastic  limit  illustrates  the  homogeneity  of  the  material,  for  it  pro- 
Deeds  in  cross-lines  on  the  surface,  making,  as  nearly  as  may  be,  an  an- 

e  of  45^  with  the  direction  of  tensile  stress — the  lines  of  maximum 

Micaring  stress  in  a  homogeneous  material — and  therefore,  parallel  or 

right  angles  to  each  other.    The  same  thing  may  be  even  betttar  se^i 

i  the  surface  of  the  side  in  tension  of  a  bar  under  transverse  test:  on 
I  compression  side  of  such  a  bar  the  scaling  takes  place  at  right 
ingles  to  the  stress. 

After  a  certain  amount  of  stretching  at  the  elastic  limit,  depending 
tx>th  on  the  chemical  quality  of  the  steel  and  its  previous  treatment 
[possibly  also  on  the  method  of  manufacture  in  the  furnace),  the  rela- 
tion between  the  stress  and  strain  is  shown  by  a  line  generally  regular, 
soneave  to  the  axis  of  extensions,  and  of  diminishing  curvature,  until, 
aear  the  maximum  load,  the  curve  becomes  very  flat,  rendering  the  ex- 
tension at  the  highest  point  difficult  to  measure  with  accuracy.  When 
ibis  highest  point  is  just  reached  the  piece  is  said  to  be  at  the  '*  point 
>f  failure,"  or  at  "  tensile  limit."    The  corresponding  value  of  the  ordi- 

Lte  of  the  strain  diagram  is  the  "  ultimate  tensile  strength,"  always 
Lne  chief  feature,  and  sometimes  the  only  one.  determined  by  the  ten- 
rile  test.  This  value  is  sometimes  erroneously  called  the  ^^  breaking 
itrain,"  but  "  breaking"  would  better  api)ly  to  the  load  at  fracture,  and 
'*  strain,"  in  scientitic  language,  denotes  the  effect  of  the  stress  and  not 
the  stress  itself. 

Some  experiuienters,  notably  Sir  William  Fairbairn,  have  gone  so  far 

to  consider  the  condition  ot*  the  piece  at  '*  tensile  limit"  as  final,  at 

least  for  structural   ])urposes,  and  confine  their  record   to  ultimate 

rength  and  extension  at  tensile  limit.  It  has  been  urged  that  it  de- 
notes the  extreme  values  to  which  the  material  can  ever  be  strained,  for 
iny  appreciable  tiini*,  without  rupture,  and  that  the  rivets  would  be- 
some  seriously  started  in  boilers  and  the  skin-plating  of  ships  causing 
excessive  leaknge.  The  difficulty  of  measuring  the  corresponding  don- 
ation with  the  iie(*essiiry  accuracy  has  as  yet  prevented  requirements 
if^ing  based  on  the  condition  at  tensile  limit.  Both  at  the  Norway  and 
Dambria  Iron  Works,  the  elongation  at  tensile  limit  was  measured,  giv- 
ng  values  fairly  uniformly  below  the  final  elongation  (see  Table  IX.  and 
>.  455).  The  condition  of  the  material  at  this  point  of  failure  is  pecul- 
.    The  piece  commences  to  heat  uj)  at  the  x)oint  where  necking  sub- 

j[uently  occurs  slightly  before  the  maximum  load  is  actually  reached. 
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Also,  after  commencing  to  neck  at  one  place,  the  piece  sometimes 
strength  there  sufficiently  to  neck  and  actually  break  in  another 
as  man^'  as  thsee  such  neckings  having  been  observed  in  wells 
8-inch  pieces. 

On  passing  the  point  of  failure,  the  scale-beam  drops  and  the  ; 
load  to  the  point  of  l^acture  continuously  diminishes,  the  piece  dn 
out  or  necking,  generally  over  a  short  length,  and  fracture  taking 
on  a  considerably  reduced  area  in  the  mild  steels.  The  metal  h 
more  or  less  plastic  state,  flowing  like  lead*  under  pressure — not  1 
under  a  constant  stress,  but  with  increasing  resistance  from  unit  of 
The  amount  of  this  increase  of  resistance,  and  an  idea  of  its  rate 
be  obtained  from  Table  XXXIL  of  tests  made  on  the  JElodman  mn 
at  the  Washington  Naval  Arsenal,  for  comparison  with  the  resii 
the  same  material  on  other  testing  machines.  The  average  value  • 
resistance  per  square  inch  actual  at  tensile  limit,  for  the  represen 
pieces,  is  about  78,000  pounds,  while  at  rupture  it  has  risen  to  some 
over  110,000  pounds. 

THE  ELASTIC   LIMIT. 

No  term  expressive  of  physical  quality  of  material  has  so  confii 
meaning  as  elastic  limit.  Its  original  definition  is  that  stress  v 
slowly  applied  and  removed,  will  produce  no  permanent  distc 
The  value  obtained  under  this  definition  in  actual  testing  i's  unce 
depending  on  the  delicacy  of  the  apparatus  employed  and  whetl 
not  the  piece  was  originally  perfectly  straight  and  its  section  has 
uniformily  strained,  and  requires  great  care  on  the  part  of  the  e 
menter.  The  same  objections  apply  to  the  definition  adopts 
Wertheim  and  several  other  physicists  as  the  stress  which  pro 
a  permanent  elongation  of  .00005  of  the  original  length.  In  a 
experiments  on  cold-rolled  iron  and  steel,  Thurston  has  adopted 
ferent  permissible  permanent  set.*  Such  definitions  are  essen 
arbitrary. 

The  ehastic  limit  is  also  sometimes  understood  to  mean  the  ; 
which,  although  not  causing  fracture  at  once,  will  do  so  if  repe? 
suflBcient  number  of  times.  Plainly,  to  obtain  results  under  this  t 
tion  is  impossible  in  any  system  of  commercial  tests.  Spangei 
reasoning  from  his  own  and  Wohler's  experiments,  concludes  thr 
working  strength  of  wrought  iron  is  less  than  its  elastic  limit  j 
termined  by  first  appreciable  permanent  set. 

Styfi'e  propounds  a  much  more  satisfactory  definition  thus :  t  " 
iron  or  steel  bar  be  gradually  extended  by  successive  loads,  wh 
first  are  so  small  that  they  occasion  no  perceptible  permanent  el 
tion,  but  are  gradually  increased,  and  are  always  allowed  to  opera 
as  many  minutes  as  each  additional  weight  is  per  cent,  of  the  < 
load,  then  the  author  regards  as  the  'limit  of  elasticity'  that  lo 
which,  when  it  has  been  operating  by  successive  small  incremen 
above  described,  there  is  produced  an  increase  in  the  permanent  el 
tion  which  bears  a  ratio  to  the  length  of  the  bar  equal  to  .01  (< 
proximates  most  nearly  lo  .01)  of  the  ratio  which  the  increment  of  m 
bears  to  the  total  load."  Although  complicated  in  expression 
value  so  obtained  is  believed  to  be  truJy  indicative  of  a  definite  qi 
of  the  material.    To  obtain  it  in  practice,  the  curve  of  permanent 

*  On  the  Strength,  tV^c,  of  Cold-Rolled  Ifou  and  Steel.    Pamphlet,  8  vo.,  Pit 
1878. 
t  Iron  and  Steel,  by  K.  Styfi'e,  translated  by  C.  P.  Sandberg^  p.  30. 
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D  aod  the  value  corresiwads  to  it  cvrtvin  incUoatiott  of  its  tangent 
almost  iuvnriably  oc<;urs  at  n  point  of  great  cbniigo  in  its 
Mtioti.  rt  is  iulerestiog to  note  tliat,  at  tbt'  limit  so  obtuitmd,  "the 
nanent  elongatioua  begiu  to  Ue  so  great  that  tliey  bewmie  of  prao- 
ll  inijionance;"  and  in  bars  whicb  have  not  beeu  lr«ed  from  the 
formed  daring  aoneiiEiDg,  tlie  limit  may  he  oli8<>rved  by  the  scale 
[inning  to  ptel  off,"  It  will  l>e  remembered  that  this  diSTereRtial 
ion  of  the  scale  cracking  was  anctessfViIly  made  ubp  of  in  determin- 
the  elastic  limit  at  the  Cambria  Iron  Works. 
Prom  two  of  the  above  definitionsbased,  one  upon  tirst  appreciable  per- 
toeut  set  and  the  other  ou  a  distinct  peculiarity  in  the  curve  of  perma- 
sr  (iet.  are  derived  two  detinitious  applicable  to  the  conditions  of 
ItinDous  tettting  and  -in  very  general  use.  The  first  of  these,  ad- 
aced  and  used  by  Eirkalily,  may  be  defined  as  the  stress  beyoud 
ich  equal  inerenienis  of  stress  cease  to  produce  uniform  increment« 
atreteb.  It  is  evidently  based  upon  the  conception  that  the  elastic 
^e  is  a  straight  line,  or  the  strain  directly  proportional  to  the  stress, 
that  any  def>artnre  from  a  uniform  rate  of  extension  under  uuiformly 
creasing  stress  must  be  eimsed  by  the  production  of  permanent  set. 
lis  a^sumptiin  is  by  no  means  strictly  correct  even  theoretically, 
ce  recent  determinations  show  that  the  elastic  curve,  although  com- 
ratively  straight,  is  seldom  perfectly  so,  its  exact  nature  Iwiug 
Dewhat  capricious,  involving  nm^rtain  conditions  of  physical 
lictnre  and  initial  strains.  Further,  the  point  so  determined  is  not 
nerally  indicative  of  a  sufficiently  definite  qnality  of  material,  and 
pears  to  be  particularly  affected  by  certain  kinds  of  mechanical 
atment  not  materially  affecting  the  other  properties  of  the  metal. 
the  second  derived  definition  applicable  to  conlinnous  testing  is  that 
•e&s  at  which  the  increase  of  extension  I>eoomes  altogether  dispmpoiv 
nate  (o  the  increase  of  stress.  The  corresponding  feature  of  the 
■ain  diagram  for  ordinary  wrought  iron  and  steel  is  very  marlied,  occur' 
ig  as  either  a  sndtleii  change  of  direction  without  contra-tlcxure,  as  iu 
g.  a,  or  with  con  Ira- flexure,  as  in  Pig.  b. 

It  it<  i[iter('sting  to  state  that  of 
these,Tljiiri<tont  considers  the  second 
itiditiitivi-  III  lack  of  honiogeueity 
iHTiiss  till'  dia'irtion  of  rolling,  the 
bldw-liiili's  uT  the  casting  drawingout 
iulu  King  njicioscopic  or  less  than 
microscopic  capillary  openings.  The 
deduction  is  made  by  analogy  from 
the  diagrams  protluwd  l)y  librons 
woods,  such  as  locust  and  hickory. 
While  very  snggostive,  it  can  scarcely 
be  considered  hh  estiiblished. 

\\'here  tliis  [leculiarity  is  marked, 
it  i»  I'videiit  that  the  elastic  limit  so 
di-t(']iiiiiii'd  must  agree  vtjry  closely 
witli  Uiat  iibluined  from  tityffe's  dell- 
niticui,  and  is  etinally  representative 
of  li  ilt-linite  iinulity  of  the  material. 
Comparalively  cold  finishing  or  cold 

d  any  lack  of  unifurniity  of  the  mutal  or  in'lho  trnus. 


J 
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mission  of  stress  to  it,  will  affect  the  sharpness  and  extent  of  tbe  irrep:- 
nlarity.  Graphitic  carbon  and  high  phosphorus  would  also  appear  to 
influence  it. 

Jt  is  evident  that  the  altof^ether  disj^roportionate  extension  at  this 
l)oint  must  cause  adherinji:  mill-scale  of  very  low  ductility  to  crack  off; 
and,  as  previously  remarked,  in  cracking  it  follows  the  lines  of  maxi- 
mum distortion.  The  indication  is  of  great  value  in  commercial  testing 
when  the  scale  has  not  been  removed  in  shaping  the  test  piece,  and  in- 
deed constitutes  something  of  .in  argument  in  favor  of  using  test  pieces 
as  nearly  as  possible  in  condition  as  finished  at  the  rolls.  A  more  gen- 
erally observed  indication  depending  on  the  same  peculiarity  of  the 
strain  diagram  is  the  fact  that,  if  the  ram  or  screw  of  the  testing  ma- 
chine moves  slowly  and  uniformly  w^hile  the  beam  is  kept  balanced,  at 
this  point  the  beam  will  suddenly  drop  and  will  not  lift  again  until  the 
piece  has  been  extended  beyond  the  irregularity  and  increase  of  strew 
and  of  strain  resume  a  normal  i)roportion.  For  ordinary  structural 
WTOught  iron  and  steel  these  two  indications  of  tbe  beam  dropping  and 
the  scale  cracking  are  generally  sufficient  to  determine  the  elastic  limit 
under  this  definition  with  great  accuracy.  The  elastic  limit  determined 
from  one  or  other  or  both  of  these  indications,  and  which  we  will  call 
the piincipal  elafific  limit,  is  that  generally  used  for  structural  material 
in  this  country.  In  Great  Britain,  Kirkaldy's  method  is  very  generally 
adopted. 

AVe  have  the  means  of  comparing  results  for  the  same  material  um 
the  three  definitions  most  in  use.    Thus  the  Norway  steel  pieces 
Tables  XXXI.  and  XXXII.  gave  an  average  for  two  pieces  of  33,' 
pounds  per  square  inch,  or  53.0  per  cent,  of  the  ultimate  strength,  bj 
tlie  method  of  first  appreciable  i)ermanent  set  at  the  Washington  Xaval 
Arsenal ;  32,325  pounds  [)er  scjuare  inch,  or  51.44  per  cent,  of  the  ulti- 
mate strength  by  the  peculiarity  of  the  strain  diagram ;  and  the  in8i>ec- 
tor  making  the  tests  at  the  works  and  using  Kirkaldy's  method  rei)ort» 
20,190  pounds  per  square  inch,  or  41.67  i)er  cent,  of  tbe  ultimate  strength. 
The  need  for  the  general  adox)tion  of  some  one  or  other  definition  is  en- 
dent  from  these  differences. 

The  difference  between  determinations  under  tbe  first  two  of  these 
definitions — first  permanent  set  and  peculiarity  iu  the  strain  diagram^ — 
is  not  always  in  the  same  direction  as  above.    In  Table  XXXI.,  the  elas- 
tic limit  for  the  pieces  tested  at  the  mills  is  as  given  b}'  strain  diagraai ; 
for  those  tested  at  Washington,  the  method  of  first  permanent  set  wa*^ 
used.    The  Chester  steel  gives  practically  the  same  absolute  value,  bat 
a  greater  ratio,  by  permanent  set ;  the  Norway  steel  is  as  above,  botb 
value  and  ratio  greater  by  permanent  set;  one  piece  of  Black  Diamond 
steel  showed  abnormal  results  by  permanent  set,  the  other  gave  less 
value  and  ratio  by  pennanent  set;  the  Cambria  steel  gives  much  less 
Tralue  and  ratio  by  permanent  set,  the  average  differences  being  3,879 
pounds  per  square  inch  and  5.18  ]>er  cent. 

Adopting  the  principal  elastic  limit  as  that  indicative  of  the  proper 
quality  for  structural  steel,  examination  of  the  above  tables  referred  to 
shows  that  if  a  requirement  for  elastic  limit  were  to  be  exacted,  unless, 
it  were  placed  much  lower  than  generally  reckoned,  the  manufacture  of 
some  of  the  steels  delivered  would  have  to  be  radically  changed.  Thus, 
for  the  bridge  steel  (Apj).,  p.  577),  the  elastic  ratio  demanded  for  80,000- 
pound  compression  metal  is  G2.5  per  cent.,  and  for  70yOOO-poaiid  tension* 
metal  57.14  per  cent.,  and  it  is  very  generally  reckoned  that  ship-steel 
should  give  an  elastic  ratio  of  from  55  to  70  per  cent.,  averaging  some- 
Fh^Jbt  above  GO  per  cent. 
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I    g^neers  are  now  very  generally  of  opinion  that  permissible  working 

18  shoald  be  determined  with  reference  to  the  elastic  limit,  having 

rd  to  fluctaation  of  stress  and  the  general  duty  required  of  the 

vt3.    Other  qualities  being  equal,  material  of  relatively  high  elastic 

it  would  therefore  be  desirable. 

On  the  otlier  hand,  this  can  be  carried  too  far.    Steel  can  be  made  with 

gb  elastic  ratio  by  carrying  too  high  phosphorus  and  keeping  the 

r  hardening  elements  and  impurities  as  low  as  possible;  but  such 

ital,  though  it  may  give  very  fair  results  by  ordinary  tensile  tests,  is  said 

I  be  lacking  in  <^  body,"  will  not  stand  much  working  or  many  heats, 

id  is  more  liable  to  snap  under  sudden  application,  or  fluctuation,  of 

.    uatively  high  elastic  ratio  for  metal  suitable  for  ship-building,  when 

iished,  cooled,  and  subsequently  treated  in  a  normal  fashion,  is  to  be 

ned  generally  in  two  ways,  by  carrying  comparatively  high  phos- 

»rus  with  low  silicon  and  by  great  amount  of  reduction  or  mechan- 

I  work  from  the  ingot.    Opinions  may  differ  on  the  first  point  for 

K>ns  above  stated;  but  for  ship  metal  made  by  the  open-hearth  pro- 

,  with  silicon  not  above  .04  per  cent.,  it  would  appear  that  the  phos- 

rus  may  be  carried  with  advantage  to  very  near  the  Bessemer  limit 

.1  per  cent. 

Considerations  of  safety  in  working  are  generally  those  borne  in  mind 

controlling  the  amount  of  mechanical  work  necessary,  but  indirectly 

le  elastic  ratio  is  undoubtedly  affected.    The  comparatively  high  ratio 

}Ckoned  oh  for  mild  steel  in  Great  Britain  is  largely  due  to  the  method 

manufacture,  the  reductions  of  thickness  from  the  ingot  rarely  fi^- 

I      below  20,  and  much  of  it  generally  under  the  hammer.    Kirkaldy,* 

.^rimenting  on  the  oi>eii-hearth  steel  plate  of  the  Steel  Company  of 

iotland  for  the  Board  of  Trade,  obtains  the  following  results  of  48  tests 

luder  his  detinitioii : 


Thicknefls  of  plato. 


Mouu  olaHtic  stress 
per  square  iuch. 


Mean  ultimat«  stress 
per  square  inch. 


liean  elastio  ratio. 


Length - 
wise. 


Cross- 
wise. 


Length- 
wise. 


CroM- 
wise. 


Pound*.     Poundt.      Poundt.      Pounds. 


iinch 42.500         42,780 

i  inch :J5,  :J»0         35, 170 

i  inch  35.  390         ,'*4.  940 

Iinch 33,375  1      33,150  I 

• ' ,. 

Total  mean ...       36,  510        36, 510 


69,430 
64,730 
66,080 
62,720 


70,830 
64,060 
65,180 
62,720 


65, 630    65, 410 


Length* 

Crm*. 

wise. 

WiM. 

Percent 

P0t  muC 

61 

00 

64 

66 

68 

68 

68 

83 

65 

66 

It  is  seen  that  a  difference  of  8  per  cent,  of  elastic  ratio,  or  nearly  15 
*  cent,  of  its  mean  value,  exists  between  the  1-inch  and  the  -{^inch 

ate,  and  that  tiie  ratio  rivses  continuously  as  the  thickness  diminishes 
»nd  very  rapidly  below  .Viiich  thickness,  owing,  doubtless,  to  lower  tem- 
perature of  tinishiii<^  and  more  rapid  cooling.  It  is  probable  that  the 
mean  value  of  r>5  per  cent,  under  this  definition  would  correspond  to  not 
Ie88  than  from  00  to  02  under  the  definition  commonly  used  in  this  coun- 
try for  structural  material,  and  the  difference  is  apt  to  be  greater  when 
^he  metal  has  been  worked  under  the  hammer. 

The  results  of  t  he  ( 'ainbria  steel  well  illustrate  the  general  conclusions. 
Being  made  into  shapes,  the  work  of  re<luction  was  very  great;  little  of 
t  failed  in  the  woikin<>f,  and  none  without  evident  cause;  its  average 
results  on  tensile  test  are  ])erhaps  rather  better  than  those  of  the  other 

'Merchant  Shipping  KxpcnimMits  ou  Steel,  Parliameatary  Paper, C.  2d97,  Londos, 
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steels;  it  wasuudoabtecUyinadeclieaper;  less  was  rejected  on  test;  yet 
its  phosphorus  will  probably  average  .085  i>er  cent.,  and  its  average 
elastic  ratio  was  about  64:.5  per  cent.  Similar  information  is  not  avail- 
able for  the  other  steels,  but  10  heats  of  Norway  steel  gave  an  elastic 
ratio  of  53.74  per  cent.,  while  the  average  phosphorus  is  believed  to  be 
below  .055.  lieceut  heats  of  Chester  steel  are  much  higher  in  phos- 
phorus than  most  of  the  steel  delivered  from  these  works,  ranging  from 
•057  to  .1  per  cent,  as  we  think  with  advantage  for  the  purpose  to  be 
served. 

For  boiler  metal  or  ifliip-steel  to  stand  flanging  or  hot  working,  the 
])hosphorus  should  not  generally  exceed  .06,  the  lower  the  better,  and 
nnder  ordinary  methods  of  manufacture  comparatively  high  ])ho8phorQ6 
is  not  at  all  admissible  for  such  material.  On  the  other  hand,  a  great 
increase  in  the  work  of  reduction  is  highly  advisable  and  may  even  be 
necessary  for  the  thick  plates  used  in  marine  boilers. 

MODULUS  OF  ELASTICITY. 

Within  the  elastic  limit,  the  relation  of  stress  and  strain,  is  approx- 
imately that  of  direct  proportion,  being  expressed  by  the  simple  equi- 
tion  i)=E  e,  p  being  the  stress,  e  the  corres])onding  change  of  unit  length 
in  the  line  of  force  i)roducing  stress,  and  B  a  factor  commonly  called  the 
modulus  of  elasticity,  and  evidently  constituting  a  measure  of  stiffness 
or  resistance  to  distortion.  If  e=l,  p=E,  or  if  it  were  possible  without 
passing  the  limit  of  elasticity  to  double  the  oiiginal  dimension  under 
tension,  the  quantity  E  would  be  the  stress  necessary.  For  such  mate- 
rials as  mild  steel  the  measure  of  the  stiffness  is  very  great,  and,  undtf 
ordinary  stresses,  the  eorresponding  extension  is  very  small.  The  shorter 
the  length  strained,  the  more  ditlicult  is  the  exact  measurement  of  the 
extension,  so  that  in  any  system  of  commercial  testing  it  is  very  diffi- 
cult to  obtain  correct  vahies  of  the  modulus  with  the  short  pieces  neces- 
sarily employed.  In  such  cases,  errors  themselves  very  small  may  pro- 
duce serious  discrepancies  in  the  results,  and  to  avoid  them  much  greater 
nicety  in  the  construction  and  mani])ulation  of  instruments  is  required 
than  can  usually  be  obtained  at  steel  works.  Accordingly  such  deter- 
minations are  generally  reserved  for  the  careful  and  exact  tests  of  fici- 
entitle  experimenters. 

Of  late,  however,  attention  is  being  directed  extensively  to  the  quali- 
ties of  materials  under  stresses  approximating  to  the  working  loadSt 
which  themselves  are  now  based  more  frequently  from  consideration  of 
elastic  limit  than,  as  formerly,  of  ultimate  strength.  In  trussed  strnc- 
tures,  as  roofs,  and  more  especially  bridges,  the  considerations  govern- 
ing the  transmission  of  static  stress  from  member  to  member,  the 
strength  of  long  columns  or  compression  members,  the  development  aod 
transmission  of  internal  oscillations,  and  the  desirability  of  reducing 
deflection  in  many  eases,  would  aj)i)ear  to  be  attracting  attention  espe- 
cially to  stillness  and  elastic  limit,  so  that  requirements  for  the  latter 
are  very  generally  exa<!te(l,  and  for  modulus  of  elasticity  have  been  de- 
manded (see  Ai»p4»n<lix  i).r>77.)  In  the  <letermination  of  this  very  impor- 
tant (quality,  if  only  a  satisfactory  apj)aratus  can  be  devised,  the  im- 
mense amount  of  material  teste<l  for  commercial  ]mrposes  affords  means 
of  investigating  extrenu*.  values  and  the  law  of  variation  with  reference 
to  general  quality  and  method  of  manufiu;ture,  such  as  cannot  be  ob- 
tained with  the  limited  t<'sting  of  specialists.  Immediate  point  is  given 
to  this  investigation  at  the  present  time  by  the  fticts  that  the  wear  of 
steel  rails  appears  to  be  influenced  by  the  intrinsic  stiffness  of  the  ma- 
terial, and  the  strength  of  long  columns  is  very  considerably  dependent 
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1  this  quality.  The  solution  of  the  question  as  to  the  most  suitable 
laterial  for  these  purposes  is  evidently  of  the  greatest  importance. 
Whatever  apparatus  be  employed,  the  total  error  of  determination 
ill  be  influenced  by  the  straightness  of  the  piece,  its  laek  of  homo- 
eneity  or  the  unequal  transmission  of  stress  from  the  grips  to  all  parts 
f  the  section,  the  absolute  length  of  the  measured  part,  the  stress  se- 
?cted  for  the  observation  of  extension,  and  variations  of  temperature, 
'he  apparatus  should  be  easily  applied  and  removed,  should  read  to 
he  necessary  degree  of  fineness,  and  its  accuracy  should  not  be  influ- 
nced  by  the  amount  of  stress  to  which  the  piece  is  subjected;  it  should 

:e  account  of  lack  of  homogeneity  or  unequal  transmission  of  stress, 
nd  not  be  seriously  influenced  by  changes  of  temperature  in  recording 
is  indications.  Finally,  it  should  not  be  too  costly  or  liable  to  get  out 
I  order. 

Numerous  devices  have  been  employed  in  this  country,  in  general 
ither  depending  on  delicacy  of  touch  or  of  sight  with  the  means  of  pro- 
ucing  small  motions,  or  on  the  enlargement,  by  levers  or  other  means, 
f  the  small  extensions  to  be  measured.  Having  pointed  out  the  needs 
if  the  case,  it  is  unnecessary  to  describe  them,  as  all  are  deficient  in  one 
»r  more  points,  and  we  will  confine  ourselves  to  the  instrument  used 
luring  this  inspection  at  the  Cambria  Iron  Works,  and  which  has  been 

•re  generally  used  than  any  other,  the  Olsen  electric-contact  mi crom- 

ihe  micrometer  consists  of  two  frames,  one  to  be  secured  to  the  up- 
yer  part  of  the  piece  and  the  other  to  the  lower,  the  length  between  the 
ling  screws  being  that  adopted  for  test.    Tne  upper  frame  consists 
i  brass  arm.  A,  with  removable  clamp  piece  B,  both  made  with  right- 
ADi      bends  at  the  center,  being  originally  intended  for  squares  and 
I        8.    When  flats  are  tested,  the  angle  on  the  arm  is  filled  by  the  in- 
uun  of  a  piece,  as  shown  by  the  broken  line.    The  frame  is  secured 
ui  the  piece  by  the  screw  C,  set  up  tight  against  the  piece,  the  reaction 
holding  the  clamp  B  against  the  milled- head  screws  D,  which  are  ad- 
justable to  suit  the  thickness  of  the  piece  tested.    Contact  is  therefore 
oythe  set-screw  point  on  one  side  and  considerable  pressing  area  on 
the  other.    From  the  ends  of  the  arm  extend  f-inch  brass  rods,  carried 
by  insulated  gutta-percha  sleeves  e,  and  projecting  above  sufficiently 
for  the  insertion  of  wires  to  the  battery.    The  lower  part  is  similarly 
•ecared  to  the  piece,  but  the  arm  is  differently  shaped,  as  shown,  with 
broad  split  ends,  in  which  work  finch  screws  of  the  very  best  manu- 
fceture,  50  threads  to  the  inch,  with  micrometer  heads  2  inches  in  di- 
ameter, divided  on  the  circuniference  into  200  equal  parts.     The  mi- 
^meter  circle  is  read  in  connection  with  the  fixed  scale,  divided  into 
^ieths  of  an  inch — the  pitch  of  tlie  screw.     Heading  to  the  nearest  di- 
^oo  of  the  micrometer  head,  therefore,  the  0.0001  inch  can  be  re- 
^Jorded,  and  the  eye  can  determine  the  next  place  of  decimals  fairly  ac- 
curately.   An  electric  wire  leads  from  the  lower  frame  to  an  alarm  bell 
in  circuit  with  a  battery  and  the  rods  of  the  ui)per  frame.    The  appara- 
tOB  being  attached  to  the  piece  centrally  and  so  that  the  set  screws  are 
ttie  proper  distance  apart — determined  by  a  shorter  rod  or  scale  of  suit- 
ible  length  being  just  capable  of  insertion  without  pressure  between 
I     surfaces  of  tlie  clam])  pieces — the  sci^ews  are  turned  in  succession 
I  the  point  just  touches  the  end  of  the  insulate^l  rod,  contact  being 
id  by  the  ring  of  the  bell,  the  corresponding  readings  are  noted,  an(l 
screws  run  down  to  avoid  any  pressure  or  contact  due  to  tilting  of 
arms  as  the  piece  is  strained.    The  proper  stress  is  then  applied, 
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new  rondings  taken,  ami  the  lueftu  taken  of  the  eileneions  noM 
two  screws." 

The  trouble  with  this  apparatus  is  the  DDcertairi  eOeot  of  the 
of  the  enrfaces  of  t'l-ame  and  piece  in  contact  as  the  cue  surfn 
gates  and  the  pressure 'between  them  diminishes.  There  is  rt 
believe  that  ou  tlie  average  this  results  in  too  grc«t  a  v«|«e  of 
tension,  especially  in  fliteted  pieces,  and  a  coriv»|)oii*Hnj;l,v  lo' 
for  the  inodulne,  the  average  defect  in  the  steel  tested  »I  ''oIj 
being  reckoned  at  nboiit  300,000,  or  more.  The  lowest  uiudnltie  n 
was  24,^60,000,  hut  as  no  special  precautious  w«n>  taken  to  h 
pieces  perfectly  straight, or  any  estimate  made  as  to  tlieefTcct  of  ol 
curvature,  this  is  not  to  be  taken  as  reliable,  the  roiil  tninimun 
bly  being  considerably  above  this.  The  highest  value  for  a  bt 
'M,4Tu,000  (heat  41)50,  mean  of  two  pieces),  and  the  mean  valui 
heats  27,720,000.  From  the  observed  defect  of  the  micrometer  a 
eral  la«k  of  perfect  straightness  of  the  pieces  it  i»  believed  tli 
value  is  too  small  by  about  600,000,  and  it  is  probable  that  the  vi 
this  steel  varied  troni  ;;6,000,OWt  to  :{l,r>00,000—i»rely  approach 
latter— with  an  average  of  28,220,000. 

As  affected  by  the  conditions  of  fini^^liing  and  subsequent  trei 
it  appears  that  this  steel  4M>ld  rolled  has  a  modulus  about  SOO.i" 
and  annealed  about  1,000,000  more,  than  in  the  averaf^  oondi 
tinishing  at  the  rolls. 

As  affected  by  change  of  carlwn,  Uie  curve  of  carlion  ]■■■ 
(I'latcXXVI.jtfhowsn  slight  rise,  with  increase  of  carbon.ovci  : 
of  teats.  As  the  modulns  closely  follows  tlitf  density  of  ii<  i 
given  nature, it  is  believed  that  It  may  reach  a  maximum  vabu 
steel  at  from  .30  to  .35  per  cent,  of  carbon,  bni  musidlmlidab  tt 
ther  increase.  1 

The  modulus  of  elasticity  of  mild  steel  in  coniprcjwoD  ia  ■ 
taken  the  same  as  for  tension.  This  whs  verycloeplytxneinjfl 
of  shaft  steel  ri'ceutly  made  on  the  Kmery  machine  at  the  'SIfm 
Arsenal  for  this  Board.  ■ 

Mr.  James  Christie,  from  some  i-eeent  experimentnon  Bessln 
of  structural  quality,!  gives  the  value  of  the  niodulns  under  r 
siou  much  less  than  under  tension.  Thus  for  .12  earlwii  air,  ' 
tained  for  E  in  tension  27,030,000  m  32,780,000,  with  an  av.'i  i 
of  30,135,000 ;  while  for  compression  the  values  w^re  ir>,\r,: 
24,490,000,  with  an  average  of  20,478,IHIO.  This  result  is  aao 
and  should  he  very  carefully  vertled  before  being  N««f|>ti>d.      1 

THE  EXTENSION   ClT  TUB  riBCB. 

Tho  total  extension  of  the  piece  is  mmle  up  of  tbreo  eleme 
elastic  extension,  always  a  vei^  small  quautity;  the  extenatoi 
iucreasiujf  load  np  to  tensile  limit,  geuerally  considered  as  fai 
form  over  the  length,  and  constituting  rhe  most  imtwrt^nt  par 
total  extension:  and  the  extension  on  How  or  necking. 

An  idea  of  tfie  disposition  of  the  total  ext«nsion  along  thn 
together  with  the  relative  amount*  of  the  two  chief  elenient«. 
obtained  from  Plates  X.,  XI., and  XJI.,ext«Dsioudia|;ranisfor  tw 
each  of  three  heats  of  Cambria  steel.  Although  i<eleete<l  at  i 
lioth  the  quality  of  the  heiits  and  the  behavior  of  individual  pti 

'  Berure  affixing;  tbe  micranioter  to  llio  plitr.i^  jt  ■trnm  'if  aluiul  H,tN)U  poaa 
nqiiare  iiicli  wns  verv  geuerally  applied  aad  reiitorid.  In  ordnr  tat  tlj[ht«D 
and  TOiiuive  iairial  dtiaitm,  which  wmiPllnmR  Horlnndy  »ff«ol  the  v»Ty  flwt  < 
under  Inw  Btrviw. 

t  Trans.  Am.  8of-  Civil  Kngra..  V,.l.  Xttl, 
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up  on  the  fillet.    It  is  perfectly  evident  tliat  the  eflFect  of  the  fillet  mus 
be  always  to  slightly  diminish  the  ductility  if  the  piece  is  exactly 
inches  long  between  fillets. 

As  has  been  remarked,  the  condition  of  the  piece  at  tensile  limit  u 
considered  final  by  some  experimenters,  and  it  has  been  proposed  to 
base  specifications  accordingly. 

For  the  representative  steels  in  Table  XXXII.  the  value  of  the  exten 
sion  after  tensile  limit  is  4.54  per  cent,  in  8  inches,  or  19.98  per  ceDt.  of 
the  whole  extension,  for  the  Norway  steel ;  5.64  per  cent,  in  8  inches,  or 
151.63  per  cent,  of  the  whole  extension,  for  the  Cambria  steel  flat:  5.0" 
per  cent,  in  8  inches,  or  22.94  per  cent,  of  the  whole  extension,  for  the 
Black  Diamond  steel ;  6.66  per  cent,  in  8  inches,  or  26.28  per  cent,  of 
the  whole  extension,  for  the  Chester  steel ;  and  9.64  per  cent,  in  8  inches, 
or  31.43  per  cent,  of  the  whole  extension,  for  the  Cambria  steel  deck 
beam  ;  the  average  value  being  6.31  per  cent,  in  8  inches,  or  24.45  per 
cent,  of  the  whole  extension;  or,  roughly,  one-fifth  to  one-quarter  of  the 
total  extension  of  an  8inch  piece  occurs  after  tensile  limit.  The  exten 
sion  before  tensile  limit  is  much  more  uniform,  being  18.18  per  cent,  for 
the  Norway  steel ;  17.03  for  the  Black  Diamond  steel  ;•  18.68  i)er  cent 
for  the  Chester  steel ;  20.38  per  cent,  for  the  Cambria  flat,  and  21.03  pe^ 
cent,  for  the  Cambria  deck  beam. 

The  average  value  of  the  extension  at  tensile  limit  for  23  accepte 
heats  of  Cambria  steel  given  in  Table  IX.  is  20.18  per  cent,  in  8  inche 
the  corresponding  average  total  extension  being  25.3  per  cent.,  whem 
the  average  value  of  the  extension  beyond  tensile  limit  is  5.12  per  cen 
in  8  inches,  or  20.24  per  cent,  of  the  total  extension. 

Very  similar  results  were  obtained  with  the  somewhat  softer  Norwi 
steel,  the  average  value  of  the  extension  at  tensile  limit  for  30  he» 
given  by  Lieutenant  Drake  in  his  special  report  on  proposed  modific 
tions  of  tests  (p.  455)  being  20.65  per  cent,  in  8  inches,  with  a  co 
sponding  average  total  extension  of  26.81  per  cent.,  whence  the  avera  . 
value  of  the  extension  during  necking  is  6.16  per  cent,  in  8  inches, 
22.98  per  cent,  of  the  total  extension. 

FEACTUBE. 

Rupture  of  the  piece  is  accompanied  by  a  sharp  report,  except  wht^ 
from  some  lack  of  homogeneity,  it  occurs  by  a  tear  from  one  point  wi 
a  dull  thud.  This  suddenness  prevents  the  action  from  being  closely  e=* 
amined,  but  its  nature  is  easily  seen  in  breaking  jneces  punched  or  drill  ^ 
in  the  center,  wh  ich  part  more  slowly.  Rupture  is  then  seen  to  occur  b> 
sliding  action ,  or  shearing  on  a  quasi  j)lane,  or  combination  of  planes,  m>*^ 
ing  a  pretty  definite  angle  with  the  direction  of  the  straining  force, 
course  we  speak  of  the  mild  steels  as  giving  way  in  this  fashion.  If 
lack  of  homogeneity  in  puddled  iron,  due  to  the  interposition  of  la. 
ers  of  slag,  generally  prevents  this  action  from  extending  contim 
ously  across  the  piece,  and  breaks  it  up  into  such  a  large  number  c 
discontinuous  and  irregularly  disposed  facets  of  fracture,  that  tb 
governing  law  is  not  apparent.  !N^evertheless  specimens  of  pure  wel 
worked  irons  exhibit  the  tendency  distinctly.  The  harder  steels  an 
iron  do  not  rupture  in  this  way.  but  with  a  square  crystalline  fractun 
The  appearance  of  the  fracture  of  the  soft  steels /is  largely  due  t 
the  exact  conditions  of  rupture.  Thus,  if  the  action  be  one  of  pui 
shearing,  the  fracture  shows  fine  and  silky,  just  as  the  hardest  steel 

^  It  18  18.76  per  cent,  for  one  piece  of  this  steel,  and  the  behftvior  of  the  other  pie< 
was  somewhat  abnormal. 
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sbow  when  sheared,  and  the  fciaine  sti»el  if  necked  and  broken  across 
suddenly  will  show  a  crystalline  fracture  of  course.  A  crystalline  fract- 
ure shows  an  essentially  ditterent  action  in  breaking:,  and  whether  due 
to  iiitriusically  different  jihysical  structure  or  to  the  conditions  of  frac- 
ture, it  probably  indicates  the  existence  of  variable  resistance  round  any 
IKtint  in  the  metal. 

The  fracture  of  mild  steel  of  ^ood  quality  under  tensile  test  is  on  a 

idane  or  planes  making  a  more  or  less  constant  angle  with  the  direction 

<)f  the  straining  force.     In  rounds,  as  in  rivet-bar,  the  (;one  of  shearing 

is  generally  very  i)erfect  for  some  distance  in  from  the  edges,  when  it  is 

Topped  by  a  collection  of  smaller  facets  lying  across  the  section.     An 

analoiiroiia  section  in  Hat  bars  is  what  is  called  a  ^^  cui) "  fracture,  of 

H{aally  inclined  opposite  planes  Irom  each  wide  side  toward  the  central 

/»IaDe,  with  generally  side  or  cU)sing  facets  from  the  short  sides  of  the 

section,  like  a  ridge  roof  with  end  slo])es.    In  flats  the  fracture  is  also 

/requeutly  a  continuous  surface,  nearly  plane,  across  the  thickness.    Of 

The  two  kinds  of  fracture,  the  plane  and  the  cup,  the  former  probably 

^lenotes  the  greater  homogeneity  across  the  thickness  of  the  metal. 

The  larger  number  of  fractures  are  distinctly  one  of  these  or  a  combi- 

'lation  of  the  two.    On  the  angles  of  fracture  and  the  stresses  produc- 

>  iig  raptnre  we  shall  have  more  to  say  later. 

The  thickness  of  the  fracture  in  flat  pieces  is  not  uniform  across  the 
"^"idth,  there  being  a  considerable  hollow  towards  the  center  of  the 
tVactnre  in  the  lo<*ally  stretched  i>art,  the  thickness  being  frequently 
lO  per  cent,  less  than  at  the  edges  in  the  fractured  area  of  pieces  orig- 
inally IJ  inches  by  -f^  inch.  The  narrow  side  is  also  hollowed,  but  not 
appreciably. 

The  nature  of  the  flow  of  the  metal  near  the  fracture  is  well  illustrated 
in  the  opposite  photographs  of  several  samples  of  Chester  steel  by  the 
lK)8ition  and  arrangement  of  the  originally  equidistant  scrive  lines.    It 
will  be  observed  that  the  bowed  cross-lines  still  cut  the  long  lines  at 
right-angles,  and,  since  the  density  of  the  metal  is  found  to  be  practi- 
cally nnaltered,  the  action  is  precisely  similar  to  the  flow  of  water  in  a 
KmooUi  pipe  of  the  form  of  the  brok(»n  test  piece. 

MEASUREMENT   OF  FINAL   ELONCiATION. 

In  making  this  nieasnrement  and  that  of  final  area,  the  use  of  forms 
to  hold  the  two  ]>aits  together  when  fitted  saves  tiiue  and  promotes 
Hccaracy.  The'UHC  of  a  direct  vernier,  such  as  described,  p.  168, 
is  ako  advisable  as  eliminating  probability  of  error  in  subsequent  di- 
vision in  rapid  work.  Care  should  be  taken  in  removing  the  pieces 
from  Uie  machine  to  keep  the  fractiued  surfaces  from  striking  anything, 
80  that  they  will  fit  well.  If  the  ])iece  has  torn  from  one  point,  the 
two  parts  will  not  be  in  a  straight  line  when  fitted  as  well  as  possible; 
in  Bach  a  case  they  should  be  placed  straight  so  as  to  touch  at  one  edge, 
elongation  measured,  and  the  oi^ening  at  the  other  measured  and  sub- 
tracted from  the  elongation  before  obtained. 

MEASUREMENT   OF   FINAL   AREA. 

Some  confusion  has  [)erhaps  been  caused  by  the  use,  in  the  records 
of  tests,  of  the  final  area  in  per  cent,  of  original  area  instead  of  reduc- 
tion of  area  as  commonly  used  in  this  country.  The  former  is  the  more 
scientific  function,  has  always  to  be  obtained  in  order  to  get  the  latter, 
^nd  amounts  only  to  the  substitution  of  a  negative  instead  of  a  positive 
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scale  of  quality.    The  French  call  this  quality  the  "  striction 
piece,  and  we  have — 

Striction  =  final  area  in  per  cent,  of  original  area, 
=  100  —  reduction  of  area  in  per  cent. 


To  measure  the  final  area,  the  pieces  should  be  fitted,  the  least  wi^^^ 
measured,  and  the  thickn^s  at  each  edge,  and  in  the  center  in  the  pli^  ^ 
of  least  width.  On  account  of  the  hollow  in  the  section  it  is  necess^  \ 
to  introduce  a  formula  for  the  mean  thickness.  This  is  best  done  rd:. 
applying  Simpson's  rule  for  three  ordinates.  Thus,  if  ti  U  t^  he  t^ 
thickness  at  A,  0,  and  B,  respectively,  and  b  the  feast  width,  we  sb^^ 
have — 

Final  area  =  ^  (^  +  4t,  + 1,) 

o 

The  slight  calculation  necessary  arranges  itself  easily  in  the  note-boo^ 
thus,  taking  piece  4908-2,  Plate  VI.,  as  example: 

ti =  .30Ci: 

^2= .  272 4^2=1. 08J 

^3 =  .30^ 


6)1.  6m_- 


Mean  thickness =  .  28S 

Fractured  width =  .93' 

Fractured  area =  .  2( 

On  account  of  the  curvature  of  the  section,  it  will  very  much  ic: 
crease  the  accuracy  of  measurement  if  screw-gap  gauges  with  rouu  '« 
bearing  surfaces  are  used. 

As  at  present  obtained,  the  fractured  area  is  a  very  ipdefinitequalit>^' 
few  experimenters  obtaining  it  in  the  same  way. 

At  the  Chester  Boiling  Mills,  measurement  for  mean  thickness  wa^ 
made  half  way  from  the  center  to  one  side  on  one-half  of  the  piece. 

At  the  Black  Diamond  Works,  the  mean  of  the  thicknesses  in  the  mid 
die  and  at  one  side  was  taken.    These  both  presuppose  that  the  two 
edges  will  measure  the  same,  which  they  will  not  generally  do,  but 
supposing  fi  =  ^3,  the  error  in  mean  thickness  by  the  latter  method  i^ 
ti  — <2,  or  1-Cth  the  hollow  of  section. 

6 

At  the  Cambria  Iron  Works,  the  mean  of  the  three  thicknesses  wd^ 

taken  as  the  mean  thickness,  the  error  being   g 9  or  one- third 

the  mean  hollow  of  the  section. 

At  none  could  the  pieces  be  measured  as  fitted  together,  one  part 
only  being  measured,  thus  giving  additionally  high  reBults  for  final 
area. 
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Identical  and  more  correct  methods  will  be  iised  by  all  inspectors  for 
iny  ftitore  work  under  the  Board. 

PBOPOBTIONATE  REDUCTION   OF  WIDTH  AND   OF  THICKNESS  IN  THB^ 

SECTION. 

The  reduction  of  area  of  a  flat  piece  of  rectaugular  section  of  greater 
width  than  thickness  is  not  made  up  of  equal  reductions  of  width  and 
of  thickness,  the  reduction  of  the  latter  being  invariably  the  greater* 
The  proportion,  with  a  given  length  of  test  piece,  appears  to  depend 
upon  the  absolute  size  of  the  section  and  the  ratio  of  its  two  dimensions* 
It  may  also  be  somewhat  affected  by  the  nature  of  the  work  of  reduc- 
tion in  rolling.    Table  XXVIII.  gives  the  results  of  numerous  tests  of 
Cambria  steel  in  pieces  1 J  inches  wide,  of  varying  thicknesses,  the  ratio 
of  width  to  thickness  varying  from  3.36  to  2,*  and  the  diagram  of  Fig* 
17  illustrates  graphically  the  relation  between  the  percentoges  of  final 
▼idth  and  final  thicknesses.    The  curve  terminates,  of  course,  for  a  ratio 
of  width  to  thickness  of  unity,  or  100  per  cent.   The  actual  curve  through 
four  spots,  by  accident  or  otherwise,  is  a  circle,  and  construction  on 
I      iller  scale  shows  its  highest  point  to  be  85.75  per  cent,  for  a  ratio  of 
mam  to  thickness  of  8^  to  1,  or  for  a  thickness  of  .15  inch  in  a  piece  IJ 
•nches  wide.    The  four  special  tests  of  Cambria  steel  in  Table  XXXII.^ 
!br  pieces  1.001  inches  wide,  sectional  area  .4727  square  inches,  and  ratio 
)f  dimensions  in  original  section  2.12,  give  an  average  of  91.47  per  cent* 
for  the  ratio  of  final  percentages  of  thickness  and  width.    The  dotted 
e  through  the  corresponding  spot  is  the  probable  curve  for  pieces 
■♦inches  long  and  1  inch  wide.    The  average  value  for  all  the  tests  in 
that  table  is  91.92  per  cent.,  with  about  the  same  ratio  of  dimensions  in 
*be  original  section  as  for  the  Cambria  steel. 
The  difference  in  surtuce  of  the  width  and  of  the  thicknesses,  the 
568  being  planed  out  on  two  sides  only,  may  possibly  influence  the 
w'nect  above  considered. 

FRACTURE   BY   SHEAR. 

It  has  been  stated  that  rupture  of  the  mild  steels  generally  occurs  by  a 
ng  action,  or  shearing,  on  a  quasi  plane,  or  combination  of  planes, 
ing  a  pretty  definite  angle  with  the  direction  of  the  straining  force, 
rrequently  the  surface  of  fracture  is  sufficiently  defined  to  admit  of 
faurly  accurate  measurement,  and  a  number  of  fractures  of  Cambria 
rteel  were  so  measured  and  the  results  tabulated.    The  mean  angle  of 
the  fractured  surface  with  the  straining  force  as  so  measured  is  not45o, 
as  it  would  be  if  the  material  were  perfectly  isotropic  when  rupture 
occurs.    There  is  n^ason  to  believe  that  this  material  is  practically  iso- 
tropic under  strains  considerably  above  the  elastic  limit,  and  even  per- 
haps approaching  tensile  limit,  but  during  necking  the  action  of  the 
flow  produces  a  stringing  of  particles,  so  that  the  surface  of  the  piece 
treated  with  acids  shows  a  kind  of  fiber.    This  fiber  should  not,  how- 
ever, be  confused  with  that  developed  by  good  fibrous  iron.    The  union 
of  one  fiber  or  line  of  i)articles  with  adjacent  ones  is  much  more  com- 
plete in  the  steel,  in  which  there  is  no  slag  interposing  between  the 
fibers,  while  the  iron  is  never  without  it. 

How  far  the  lack  of  isotropic  quality  at  rupture  will  afi'ect  the  disposi- 
tion of  conjugate  stresses  is  as  yet  impossible  to  say;  from  the  bear- 
ing of  the  results  of  independent  tests  upon  the  conclusion  to  be  ar- 
rived at  from  an  investigation  of  the  stress  under  which  fracture  occurs 
>u  the  assumption  of  isotropism,  the  effect  is  probably  small. 

*  Th«  six  8electe<l  Iieat8  are  4G74, 4(378, 46dl,  46d2, 4Gd4, 46b6,  the  t«8t  plates  fur  which 
were  accidentally  rolled  too  thick. 
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If  P  (Fig.  18)  be  the  force  producing  principal  Rtress  (tensile)  a 
moment  of  fracture;  Ap,  the  fractured  area  measured  at  right  ai 
to  the  line  of  action  of  the  force  P;  and  (p  the  mean  angle  of  the  f 
ured  area  with  the  line  of  force,  then  the  mean  shearing  stress  oi 
plane  of  fracture  in  a  perfectly  isotropic  body  will  be  given  by 

P.=  .-J-  8in  2  <^,  or  =  ^^^   . 

sin  2  (p 

Let  A  B  O  D  (Fig.  19)  be  the  fractured  surface,  approximately  pi 
abcdj  the  corresponding  area — commonly  called  the  fractured  area 
right  angles  to  the  line  of  force  producing  stress;  ^,  the  complemei 
the  aDgle  between  the  two  planes,  or  the  angle  of  A  B  C  D,  witt 
line  of  force.t  The  thicknesses  ad,  be,  on  the  edges,  and  ef  at  the  mi 
of  the  fractured  area  are  not  equal,  ef  being  especially  less  than 
other  two  on  account  of  the  invariable  hollow  of  the  section  tow 
the  center.  The  value  also  of  the  angle  made  by  the  line  of  force 
the  edges  AD  and  BG  and  with  the  corresponding  center  line  EF  h 
genersQly  the  same.    So  that  the  mean  value  of  the  function 

2  A, 

sin  2(p 

must  be  obtained  by  integrating  over  the  surface. 

Acordiugly,  let  t^  ^,  h  and  ^i,  ^,  ^  be  the  values  of  the  thiclj 
and  angle  at  G,  1,  and  H,  respectively ;  then,  applying  Simpson's 
tor  three  ordinates,  we  have 

sin  2  ^        3    )  sin  2  ^i  "^  sin  2  ^  "^  sin  2  <p3 1 


and 


p.=        ^ 


3    \  sin  2  cpi  "^  sin  2  ^  "*"  sin  2  ^  J 

whence,  by  substituting  the  proper  numerical  values  and  perfori 
*the  operations  indicated,  the  numerical  value  of  the  shearing  stress 
-der  which  rupture  occurred  can  be  obtained  for  any  measured  frac 
An  interesting  derived  function  is  the  mean  angle  of  fracture 
which  is  meant  the  angle  which  upon  being  inserted  wiUi  the  ordi 
fractured  area  in  the  function 

2Ap 

sin  2^ 

will  give  it  the  value  obtained  by  integration. 

The  calculation  in  a  particular  case  arranges  itself  as  follows : 

NUMERICAL  EXAMPLE. 

Piece  5221-2  in  Table  XXIX. 

ti 329  log. =9.  51720 

2^1 . .  102O  log.  sin. =9. 99040 


9.  52680 


*  See  any  standard  text-book  on  the  strength  of  materiala. 
tit  makes  no  difiference  Tf hioh  of  the  two  angles  is  ased,  since  the  sine  of  twi< 
Angle  is  the  same  in  either  case. 
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pomber  corresponding  =.33635 x  1=  .33635 

L 310  log.=d.4gi36 

Bipi  .  .1100  log. sio. =9. 97299 

I  9. 51857 

iNuraber  corre8poniling=. 32990 x4=1.31960 

(, 330  log.=9.51851 

tl(pt , .  101°  log.  Bin.=9. 99195 

9. 52656 

Samber  correspo!Hliiig=,33C17 X  1=  .33617 

3)1. 99212 
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DomspoDding  co-log.  =.  18970. . 
P... 31, 000... log.=4. 49136 


.  06404  log.  =9.  82219 
.973  log.  =9. 98811 


Log.  -f^'    9.81030 


log.  P,=4. 68106 


[)  pounds  per  uquare  incb. 
'  ifean  angle.  * 

Co-log.      2Af     =  .  18970 

Bill   )i</l 

A,-..  .3079  log.=9.488il 
2  1og.=  .30103 

9.97914  corre8pomUngto29)=107O37',orfl5=53o48J' 

Table  XXIX.  gives  the  results*  of  the  tests  with  measurements  of 
fractured  area  and  derived  quantities.  The  measurements  for  thickness 
of  fractured  section  will  give  a  very  fair  idea  of  the  amount  of  hollow 
commonly  fouud  with  thi.s  propoitioii  of  test  piece.  The  lees  thickness 
at  center  is  generally  accompanied  by  the  greater  angle  with  the  line 
of  force,  in  twelve  teases  out  of  the  fourteen  the  angle  at  the  center  ex- 
ceeding the  menu  for  the  edges,  and  in  only  three  is  it  exceeded  by  the 
angle  at  any  edge.  The  mean  angle  of  the  surface  with  the  line  of  force 
ifl  seen  to  vary  from  49^^  20'  to  61°  18',  a  range  of  12°,  and  its  probable 
BTerage  value  is  53°  40'.  From  the  fact  that  the  angle  at  the  center 
exceeds  the  values  at  the  edges,  it  is  probuble  that  the  mean  angle  for 
round  pieces,  breaking  with  n  cup  fracture,  will  slightly  exceed  this 
ralae. 

*  Id  the  oalcnlatlnn  of  l.heie  results  the  methods  proposed  in  this  repoi-C  have  been 
idopted,  so  that  certain  colDmnsdifferfrom  thosain  the  table  of  teat*  for  this  steel. 


J 
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A  carious  counterpart  of  the  fracture  of  mild  steel  by  tenRion  is  fouc^rz;^ 
in  that  of  short  i^ieces  of  cast  iron  by  true  compression.     Uodgkinso  :^ 
experimenting  on  cast  iron  of  the  same  manufacture  in  pieces  of  "  leug--^ , 
not  more  than  about  three  times  the  diameter,"  finds  that  ^^  the  streng^t^ 
for  a  given  base  is  pretty  nearly  the  same,''  and  in  gun  metals  with  lov  // 
graphitic  carbon  the  value  is  about  that  of  the  final  strength  of  tlw  / 
mild  steel  per  square  inch  of  fractured  area,  from  100,000  to  115,0M  // 
pounds  per  square  inch,  although  the  distortion  in  the  cast  iron  is  of  .j 
course  small.    Fracture  of  such  pieces  of  cast  iron  takes  place  either  bf 
wedges  sliding  off*,  or  by  top  and  bottom  forming  pyramids  and  forcing 
out  the  sides,  of  which  we  find  analogues  in  the  plane  and  cap  fractarei 
of  mild  steel.    Further,  the  angle  of  the  wedge  is  nearly  constant,  i 
mean  for  21  cylinders  being  55°  32',  very  nearly  the  angle  which  w« 
have  obtained  for  the  fracture  of  mild  steel  fiat  pieces,  and  still  nearer  j 
the  probable  value  for  rounds.    Thus,  besides  the  disposition  of  eoi\ja- 
gate  stresses  being  similar  but  opposite,  fracture  occurring  by  shear* 
ing  in  both  cases,  the  very  close  accord  of  the  angle  of  fracture  pointi 
to  analogous  structure  with  respect  to  the  resistance  offered  to  the  op* 
posite  stresses  of  tension  and  compression  for  the  mild  steel  and  caat 
iron  respectively. 

For  the  average  quality  of  the  steel  represented  in  Table  XXIX.  tbe 
shearing  stress  on  the  fractured  area  at  rupture  was  48,730  poanda,  i 
with  an  average  ratio  to  the  ultimate  tensile  stress  of  77.45  i)er  cent 
An  average  has  been  taken  by  tests  on  account  of  the  complex  way  ii 
which  tl)e  results  for  the  fracture  are  obtained  and  consequent  liabilitj> 
to  individual  error,  and  also  by  heats,  without  regard  to  the  number  oif  | 
tests,  in  order  to  take  into  account  the  variation  of  intrinsic  quality. 
The  i)r()bable  average  has  been  taken  between  the  two.  If  we  consider 
the  method  of  obtaining  it  as  satisfactory,  it  should  represent  the  resis^ 
ance  of  the  material  to  unsu])p()rted  or  theoretical  shearing,  that  is, 
shearing  uninftuenced  by  the  method  of  applying  the  forces. 

SHEARINa  STRENGTH   OP  RIVETS. 

The  shearing  resistance  of  a  rivet  is  seriously  interfered  with  by  the 
compression  between  the  rivet  and  the  bearing  sides  of  the  hole,  the 
efi'ect  being  to  increase  the  shearing  resistance  offered  per  unit  of  arei 
as  the  size  of  the  rivet  diminishes.  Difierence  of  quality  between  plate 
and  rivet,  i)roportion  of  thickness  and  diameter,  and  the  8har|mes8  of 
tlie  edges  of  the  liole,  will  also  somewhat  afiect  the  shearing  resistance. 
Under  the  ordinary  conditions  of  ship  and  boiler  work,  the  quality  of  ^ 
plat«i  and  rivet  bring  not  very  diiferent — although  the  quality  of  the  j 
metal  in  the  walls  of  the  hole  has  frequently  been  affected  by  punching 
and  iiisunicient  riming — and  the  proportion  of  bearing  and  shearing 
areas  being  fairly  uuironn,  it  is  known  that  the  smaller  rivets  give  con- 
Kideral)iy  higher  shearing  resistance  than  larger  ones  of  the  same  qual- 
ity. Tlie  (litl'ori'nce  has,  so  far  as  we  know,  never  been  experimentally 
quaiititii'd,  and  it  is  believed  that  the  following  investigation  will  affoiv 
valuable  iiil'oiination. 

At  the  end  of  the  tables  of  tests  of  rivets  (pages  449  and  450)  will  be 
found  the  avera;;e  ratio  of  shearing  to  tensile  strength  for  each  8 
tested.     In  (•o!nl)iiiing  the  results  of  tests  of  ^J-inch  rii'ets,  at  Pittsburi      || 
with  thost*  lor  the  same  size  at  Chester,  a  re[>re8entative  value  will       1 
given  to  the  former  of  double  that  due  to  the  pro])ortionate  number  oi   i 
tests,  iiiasinuch  as  they  were  carefully  and  indei)endently  obtained.    Id 
connection  with  the  values  so  determined  for  the  different  sizes,  we  will 
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ably  fairly  correct  below  tlie  elastic  limit,  at  and  beyond  that  point  tN 
method  of  clamping  tlie  index-arms  to  the  piece  with  a  coii»iderabk 
snrfacB  of  contact  tteriouHly  affects  the  readings,  and  it  is  l>elieved  tUal 
the  irregnlarities  nhown  by  the  spots  are  due  rather  to  this  defect  in 
the  micrometer  *  than  to  tlie  behavior  of  the  material.  For  this  reasoi 
also  the  elastic  limit  determinations  for  these  pieces  are  perhaps  some 
what  untnistworthy,  and  not  as  accurate  as  if  simpler  methods  of  meaa 
orement  had  been  used. . 

Table  XXXI.  contains  particnlars  of  the  tests  with  certain  derivei 
quantities.  As  gaugctl  by  the  ultimate  tensile  streugtlis,  the  steels  ar 
seen  to  he  directly  comparable,  and  while  the  tests  of  each  manufactun 
are  too  few  to  admit  of  strictly  quantitative  comparison,  the  prindpa 
poiuts  van  be  noted. 

Tablk  XXXI.— Jnaljftii  o/  raiulu  of  ttrain  diagrain*  of  tpecial  imuile  tent*. 
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'  ThiH  dt'fect  ill  the  i-li-ctric  t^onlsct 
rnBtnimeat  deiii);Ded  nilil  iti  iiho  l>y  ^ 
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Tables  of  stress  and  strain, 

CAMBRIA  SHIP  STEEL. 

keu  from  web  of  8-inch  deck  beam.    Tested  on  Iliehl6  maohine  9 
Measurementa  of  strain  taken  with  fine  needle-  and  penoil-polnl 


iece  P.  S.  2. 

Piece  P.  S.  4. 

lied 

Remarks. 

Stress  applied 

re 

Exten 
Inehet. 

aions. 

per  sanare 
incn. 

Extensions. 

• 

Peret 

Pounds. 

Indus. 

P«r«t 

XH) 

(•) 

(*) 

10, 000-U,  000 

(•) 

(*) 

)00 

(t) 

(t) 

20.000 

(t) 

(t) 

XK) 

C) 

C) 

20, 000-36, 000 

C) 

a) 

)00 

.02 

.25 

^38,000^ 

.053 

.66 

L. 

^— 

38,800  pounds  E.L. 

wo 

.165 

2.06 

40,000 

.170 

2 

)00 

.185 

2.31 

42.000 

.217 

2 

KK) 

.  220 

2.75 

44,000 

.252 

9 

)00 

.  255 

3.19 

46.000 

.286 

8 

« 

)00 

.300 

3.75 

48.000 

.320 

4 

)(J0 

.350 

4.37 

50,000 

.376 

4 

)O0 

.  405 

5.06 

52,000 

.427 

6 

)00 

.440 

5.50 

54,000 

.530 

e 

)00 

.562 

7.02 

56,000 

.633 

7 

)00 

.675 

8.44 

58.000 

.760 

9 

)00 

.  820 

10.2") 

60.000 

.020 

11 

yw, 

1.085 

13.56 

62.000 

1.224 

16 

r76 

1.4.50 

18. 13     Ultiruate  strength. 

62,258 

MO 

1.995 

24.  94     Final  load  and  elon- 
gation. 

"2.164' 

"27 

•  Not  appreciable. 


t  First  appreciable. 


\  Not  aoonrately  meaaarable. 


518 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


Tables  of  stress  and  strain — Continued. 


CAMBRIA  SHIP  STEEL. 


[Pieoeo  taken  from  6  iuches  by  /s  inch  flat.  Tested  on  Gill  machine  at  Cambria  Iron  Worl 
vrementH  of  Htraiu  up  to  Rtresti  of  56,000  pounds  per  square  inch  taken  with  01«en  electr 
micrometer.] 


Piece  4823-1. 


Piece  4823-2. 


p.® 

f  c 
C  * 

p. 


bf, 


ExtmsionH.        p. 


C  C 


r.  i 


Remarks. 


£«  : 

*  :s  I  Extensions. 

ce  s 

£«  ■ 


tc 

a  . 

O 


Remi 


10,000. 

12,  ood!. 
14.  ooo!. 
10,  oooL 

18.000,. 

20,  oooL 

tl,  000  . 

24,  000  . 
20,  000  . 

25.  000  . 
,■^0.  000  . 
V_»,  000  . 
34.  000 . 
30,  000  . 
Zf<,  000  . 
40,  00  )  . 

4-'.  000 . 

44.  000 . 
46.  000  . 
48,  000 . 
50,  (M)0 . 
62,  000  . 
54,  000 . 
50.  000  . 
58,  000 

60,  OO'i 
62,  000 

6:{.  r.oo, 

61.  250 


In.     Pr.cl. 

00280  . 

oo:uo 

0'i400  . 
00400 
00.') I.'.  . 
00;' To 
0(Mi2'i  . 


OIU'.HO  .  . 
007;!.')     . 

OitJlMt  .. 

OiiM.")  0 
OOI'OO     . 
0'i<».-,.') 
01i'20 
()110.'» 

oi;{Ho  0.  i::{ 

017;'.:.  0.220 


2S.  .'■)70,  000 
'1^,  240,  000 
28.  000,  000 
27.  S2.').  000 

27.  000,  vior 
2H.  070.  000 
2S.  :58.'».  000 

2s.  v:;:').  000 

28,  20.".,  Olio 
28,  :{.").'>.  Ou(i 

lUO  28.  400,  000    • 

.    .  28.  44.'),  000 

...  28.480,  (■()(. 

.    .  28.  2:50,  ono    iMFBt  E.  L. 


•  '0400  1. 17.'. 

2o:.o.'),  :j.  :{2i 

4101.-)  .').  24t|l 

4772.'  5.  Or.O' 

5140.-),  0.42tii 

57 4 2111  7.  l^■o' 

65;{2.-)  8.  1 00 

8.  7oni 

, 10.  .5001. 


.  42.500  pounds  K.  L 


'20.  .50  . 
'20.  40  ' 


Final  lo.td  and  uluu- 
jiiitiou. 


Lh8. 

10.000. 
12,  000 . 
14,000. 

10, 000 . 

18.000. 
20,  000 . 
22.  000 
24,  000 . 
20,  000 . 
28.  (»00 . 

30.  000  . 
'.\'l,  (H>0 . 

31.  000. 
3(),  000  . 
38, 000  . 
40,  000 . 
42.  000 . 
44.  000 . 


In.   ' 

00295 
(KKioO 
00405 
00(60 
00520 
00575 
00635 
00700 
00700 
00820 
0)890 
0O965 
01100 
01240 
01445 
01900 
02705 
04365 


Pr.  et. 

27, 120, 000 
27. 425. 000 
27. 650,  000 
27. 83'».  000 
.  27. 690.  000 
,.  27.825,000 
27.  71.5,  000 
27,  43l».  000 
27. 370,  000 
27, 320,  000 
0.11126,96.5,000 

26, 525. 000 

24, 725, 000 


First  E.  I 


0.237!  

0.346' 

0.546    E.L. 


46, 

4^ 
.50, 
52. 
54. 
56, 
•»x, 

60. 
02. 
03. 
'53, 


000.10670 
(»00 .  27630 
000.31690 
000 . 3.5JWK) 
0OO.418.<5 
000.48145 

000 

000    

000 

470 20.25 

250 24.  40 


1.  334    . . 
3.  454  . . . 

961!   .. 

495    .. 

236 

018  ... 
7«iO| . . . . 

10.  500  .... 

1.3.000  .... 


3 

4. 

5. 

6. 

8. 


Ultimate  1 

Final  load 

gatiou. 
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Tablei  of  itre*i  and  itrain — CoDtinnod. 
CHBSTBR  SHIP  PLATB, 
9  lit  Chaiter  KaIIIoe  HI  I  la. 


R. 

:::::73 

.St 

.35 

.07 

.M 

11.  *2  ' 

ii.au 

ll.tW  iKinnrti  E.  L. 


ITtthnBU  utrrDitth. 
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Tables  of  stress  and  strain — Continued. 
BLACK  DIAMOND  SHIP  PLATE. 


[Tested  on  Riehl6  machine  at  Black  Diamond  Steel  Works,  Park,  Bro.  Sc  Co.    Meaaured  laoftli  i 

elongations.  7.99  inches.] 


Stress 
applied  per 
square  inch. 


Pounds. 
10,000-33.000 
33,333 
85.420 

37,500 
30,590 
41, 670 
43,750 
45,830 
47,920 
50,000 
52,080 
54,170 
56,250 
58,330 
60,420 
62.500 
62,800 


Piece  B.  A.  M.  1. 


Extensions. 


Inehes. 

n 

.02 
.03 

.15 
.18 
.21 
.24 
.28 
.82 


Peret. 

(•) 
.25 
.38 

1.88 
2.25 
2.63 
3.00 
8.50 
4.00 


.37 

4.68 

.43 

5.38 

.50 

6.25 

.60 

7.50 

.71 

8.88 

.92 

11.50 

1.85 

16.87 

1.86 

28.25 

Remarks. 


86.250  pounds  E.  L. 


Ultimate  strength. 
Final  elongation. 


Stress 
applied  per 
square  inch. 

Pounds. 

10, 000-83, 000 

38.795 

35.900 

38,020 


Pieoe  B.  A.  M.  2. 


Bxtenalons. 


Remarks. 


Inehes. 


40,130 
42,240 
44,850 
46,460 
48.580 
50.690 
52,800 
54,910 
67,080 
59,140 
61,250 
68,870 
68,580 
63,780 
68,990 
64.210 
64,370 


(*) 


02 
08 
04 

17 
SO 
28 
26 


47 


Lie 

L28 
L86 
L69 
L66 

•  •      •  • 

111 


89,000  pounds  K. 


P0reL 

O 
.25 

.88 

.60 

118 
2.50 
188 

118  , 
168  I 
4.18! 
4.88. 

188  I 

168 

126  . 
1188  ; 
14.50  I 
1100 
17.00  I 
1100 
S0.OO  . 

—  Ultimate  streiig 
SI  40    Final  etongatioi 


*  Not  measurable. 
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N0RW4T  SHIP  PLATE. 


[T»t«d  OD  Rtehlt  n» 

pi«»«son3=8.ooa.) 


PieooMUl. 

nsoeMUS. 

Btnakp- 

StriMiV- 

^& 

pll«I^ 

Bila 

■lODB. 

B<aniti. 

J>n«l<. 

/«*«.?«••(. 

FounOi. 

JnchMt. 

FtrM. 

10.000 

.001  ' 

ii.ro 

.003  1 

12,009 

;ooi 

18,848 

.004  ; 

14,018 

.008 

16.7BO 

.008  1 

18,  oh 

;ooe 

wieis 

ioiij  "■  ."»" 

»,047 

,007 

'"  ,M 

11,  us 

tu.ost 

.008 

,» 

13.  Ml 

:oi4|    ;i7 

H,DS8 

.00* 

.11 

»,m 

.DI8l         .ZU 

afl,07s 

,011 

3T,S1J7 

3o!oM 

'.30 

suiss 

as,  5WI  pound.  E.  L. 

w,ioi 

inzo 

33,180  poundii  E.  L. 

aa,o;« 

»4,1I3 

.08 

M,ooi) 

38,112 

.OH 

M,ias 

38,' s« 

40,141 

i.«a 

40.189 

41,161 

1.08 

42,«1H 

44,180 

44,415 

.341 

1,01 

4«;m8 

48;  179 

4.18 

90!384 

Bsiios 

;404 

6,  OS 

M,S07 

.  aSB          4.  88 

Hioa 

.479 

5.W 

T.18 

BftlSS 

ssiiaa 

SfkOTB 

80,  IM 

.948 

i.ei4 

lo;  30     ITlIUnaM  •trcDKlfa. 
14,l»i  Floml  iB^  »nf  elan- 

siiaaa 

t.W       Ifl  17 

si;  009 

1,048 

■3.410 

1  8Bfl      23.7'.!      Dltlnulo  itreiiKth. 

g>UaD. 

as,  884 

1.  zoo  :    27.  iv     FlDul  JoHl  uii]  akiD- 

"""■■ 
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TESTS  FOR   COMPARISON   OF  MACHINES. 

The  tests  made  on  the  Rodman  machine  at  the  Washington  Navi 
senal  in  accordance  with  section  12,  Detailed  Instructions,  whilt 
plying  much  interesting  information,  are  of  little  use  for  the  pi: 
intended.  From  some  misunderstanding  as  to  the  instructions, 
were  not  made  in  the  same  way  as  the  corresponding  tests  at  the  v 
but  after  the  ordinary  method  ot  testing  adopted  there  for  ord 
metal.  The  elastic  limit  was  determined  by  successive  applicatio 
removal  of  stress,  noting  the  first  permanent  set;  thence  contini 
to  tensile  limit  where  elongation  and  resisting  area  are  measures 
Table  XXXII.  of  these  tests,  a  derived  column  is  given  of  what 
be  the  volume  of  the  piece  at  this  point  if  the  resisting  area  wer 
form  all  along  the  piece  and  equal  to  that  measured.  Low  perce 
of  volume  shows  unequal  extension,  and  corresi>onding  contiact 
area,  along  the  length,  and  such  lack  of  uniformity  is  noticeable 
Norway  pieces  and  especially  in  one  piece  of  Black  Diamond 
which  also  gives  extremely  low  elastic  limit.  Such  results,  with 
shaped  pieces,  show  lack  of  homogeneous  quality  of  the  metal, 
curious  and  suggestive  fact  that  the  values  of  the  peixientage  o 
ume  at  tensile  limit  follow  exactly  the  order  of  final  elongation,  a 
somewhat  to  the  argument  as  to  the  tinality  of  the  condition  ( 
piece  at  tensile  limit.  At  rni)ture  the  stress  was  noted,  and  no 
standing  tiie  varying  ductilities  and  contractions  of  area,  the  stre; 
square  inch  of  actual  area  is  s(hmi  to  be  very  uniform.  The  tliicku 
final  area  was  taken  as  the  mean  of  three  measurements,  one  at 
edge  and  at  the  middle.  The  other  leading  features  derived  froL 
table  aie  rei'eiTcd  to  under  approjuiate  headings. 
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Table  XXXIII.  is  a  comparison  of  results  ou  the  different  testi 
chines  with  those  on  the  Rodman,  two  tests  for  each  steel  ou  eacl 
two  machines  compared.  On  account  of  the  difference  of  methods  < 
ing  and  the  absence  of  comparative  strain  diagrams,  no  nice  cc 
sons  can  be  attempted.  On  the  basis  of  ultimate  tensile  s^ren^ 
Norway  and  Cambria  machines  give  practically  the  same  results 
Rodman  ;  all  the  others  read  too  high.  But  a  comparison  of  due 
and  efficiency  numbers  obtained  shows  such  variation  in  some  c; 
to  throw  serious  doubts  on  the  value  of  any  comparison,  while  ill 
ing  the  necessity  of  a  standard  method  of  making  the  test.  Th< 
remarkable  differences  are  the  diminished  ductility  of  the  Norway 
and  the  increased  ductility  of  the  Cambria  metal  from  the  Phoeni 
Works  in  the  tests  on  the  Rodman.  The  reduction  of  efficiency 
ber  of  the  one  is  about  equal  to  the  increase  for  the  other,  so  tha 
steels  were  affected  in  exactly  opposite  ways  by  the  difference  of  i 
in  testing. 

It  may  be  safely  stated  that  none  of  the  machines  differ  suffi 
from  the  standard  Rodman  for  the  difference  to  l>e  detected  1 
such  method  of  comparison,  and  dead- weight  test  will  alone  sho^ 
differences  as  can  ordinarily  be  expected  to  exist. 
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ANKEALINfi. 

The  HimnlV  fxpi'iifinre  witli  iiiiiic:iliii<r  his  been  of  ;i  .-oMtrad 
Datnre;  still  it  throws  soimt  liftlit  on  the  subject  aud  iiitr<>iliiw!i 
im]n»rtiiiit  facts  a.s  to  the  |iossihIe  effect  of  the  process  as  com 
Ciirried  out.  The  jiiocess  of  iiniieiiliii;;  l»oiler-|ilate  at  the  wort 
Kists  in  nlowly  heating  the  jihites  in  batches  in  large  faniace 
chciry-red  tetriperatm-e,'  and  Hllowin<i;  thorn  to  cool  slowly  on  th 
floor  of  the  foiiuilry,  u.snally  niuler  a  lave  r  of  ashes.  Onlinarv  ji 
tioiis  are  taken  to  iiinnre  nniforrn  heating  and  subsequent  cimJin^ 
parts  of  the  phite,  anil  to  aviiiil  all  possibility  of  overheating  i 
part. 

During  the  ordinary  inspc<;tion,  certain  heats  were  ani)eale<l  ^ 
or  in  part,  either  to  bring  np  deficient  dnctility  in  metui  intend 
ship  plate  or  to  lower  the  tensile  strength  of  metal  just  above  tU 
for  boiler  material.  Table  XXXIV.  gives  the  eorreepon<ling  res 
tests,  from  which  it  appears  that  the  average  effect  on  the  Cbeste 
is  a  reduction  of  about  5  and  111  per  cent.,  reapeciively,  in  the  o\ 
values  for  tensile  strength  and  linal  area,  and  an  increase  of  lli 
cent,  in  the  original  value  for  ductility  in  S  inches,  the  average  01 
area  being  practically  identical  for  lioth  conditions.  The  very  t 
eiable  decrease  in  linal  ai^a  will  account  for  much  of  the  iiicre 
final  elongation,  leaving  that  element  of  extension  which  is  prac 
uniform  along  the  length  approximately  unchanged.  We  have  1 
con.siderable  dimiuntion  of  tensile  strength  and  increase  of  capac 
local  distortion.  It  will  be  observed  also  that,  ronghly  speaking 
ciianges  are  greatx;st  in  tho.se  heats  whiuh  originally  appeare 
softest.  Especially  noticeable  is  Iieat(t40,  aofCand  uotaunealed  ft 
defect  of  (juality.  The  increitse  of  efficiency  number  in  all  exce; 
heat  should  be  a  measure  of  (he  improvement  effected  by  the  pi 
provided  there  has  been  no  essential  molecular  change.  In  he 
this  number  remains  ]iractica11y  the  same. 

'~^~'     I,  th 
I«rntiireHli.)Lilil  til     "     '  -----       -         _   .  -     - 
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Dgle  annealed  heat  of  Black  Diamond  steel  shows  resolts  very 

o  the  average  for  the  Chester  metal. 

D  sheets  in  the  externally  fiied  boilers  of  the  Chicago  besides 

the  shell  stresses  are  expwed  to  the  action  of  the  flame,  so  that 

semed  advisable  to  care- 

neal   them.     The    beat 

he  nnaunealed  condition 

n  ver^  excellent — from 

founds,  with    29.65   per 

■etch  (efficiency  namber 

0  to  62,000  poands  with 

-  cent,  stretch  (efficiency 

1,732,900)— so  that  there 

imply  snflicient  margin 

e  strength  to  allow  for 

g.    The  t«st  pieces  were 

the  side  of  each  plate 

ledwilhit.  Theresalts 
oirespondtng  tests   are 

with  the  original  beat 
able  XXXV.   Theaver- 
)f  tensile  strength,  6,6SO 
-ery  much  exceeded  what 
te  expected,  and,  while 
nied     by     considerable 
3n  of  final  area,  the  final  ^^ 
in    remains    itractically  ^ 
ed,  so  that  the  jiercent-  " 
liform  stretch  along  the 
las    been    probably  di- 
.   Theaveriigeetticieucy 
will   be  found  to  hare 

diminished.  The  an- 
ha<l  eftected  a  radical 
a  the  material,  and  so 
the  tensile  strttngtb  that 
8  could  not  be  nsed. 
ocess  has  not  even  pro- 
Diformity  in  the  same 
73— T  showing  3,»(Ht 
iltffereiice  botwveii  the 
It  was  aecwniiiigl.v  di-- 
xamiiie  what  ditfi-iviici;H 
n  one  of  the  plates  of 
insilc  stifiigtli.  !'lat«' 
being  M'lcrti'd,  doiihlt- 
ire  cut  out  Ibr  t<-st  fixmi 
cally  opiiosito  portions 
ite,  iiotli  with  anil  aci-oss  the  direction  of  rolling,  and  numbered 

11).  Oiif  of  cacli  pair  of  pieces  was  shaped  as  nsnal,  and  the 
)  rininxMl  ont  to  the  groove  form.*  G  and  0  denote  with  and 
e  grain  respectively,  and  symmetrically  opposite  pieces  are 
■gether  in  the  titble,  the  better  to  indicate  variation  of  qoali^. 

oe  sci'liiiii  iiiiiiilK'ml  ID,  the  pieoM  wera  id banqaantly  taken  foe  thetcalaoB 
X  i>f  leufiih  cif  tiiHt  piiMM^,  iiDil  He  ahown  dotted,  nombend  1  to  IM. 
II  SAW U4 
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The  averagti  of  tlie  five  teste  with  the  grain  ia  64,331  pouiids  tensile 
strength,  and  tiS.'iQ  i>cr  cent,  elongation,  as  compared  with  63,UM)  ponnib 
and  2b  per  cent,  of  the  two  pieces  annealed  witli  the  plates.  Ttie  niiixi- 
miim  (lift'erenie  of  tcntiilu  strength  with  the  grain  in  5,200  pounils, 
between  jiieci's  G'Z  and  i}4,  aud  tlie  Idwcst  value  5:1,100  pounds.  Tlic 
average  tensih'.  ^trCDgth  neross  the  grain  is  i>5,o-'W  poiuidn,  or  l,ili)( 
ponnds  in  exi:uss  of  that  with  the  grain,  and  with  slightly  less  viirintmii 
The  results  in  tlic  groove  form  show  differences  in  aboiir  the  Kanic  pro 
poi'lion,  thongh  nut  for  the  same  portions  of  the  plate.  Thns  the  lo«t's' 
tensile  strength  in  tlio  groove  form  is  in  piece  CI,  side  by  side  with  ilia 
ihowing  the  highest  value  in  the  8-inoh  length. 


Table  XXXVl. — TrultforhomogMeiln  nfoi 
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In  a  s)>ecial  report  on  the  subject  of  annealing  aa  carried  out  at  the 
mills,  the  iimiH'ctor  at  the  Norway  Steel  and  Iron  Works  ahowa  con- 
clnsively  that  the  effect  of  annealiug  is  frequently  the  reverse  of  what 
Ib  to  be  expected.  Curves  A,  B,  C,  I'hUe  XIX.,  ore  strain  diagrams, 
each  plotted  from  the  mean  of  four  test  pieces  for  nuannealed  hoiler 
plate  from  three  heats.  The  results  are  analyzed  iu  Table  XXXVII., 
showing  excellent  quidity,  while  the  curves  give  evidence  of  eompnra- 
tive  homogeneity  of  the  metal.  From  the  middle  of  a  plate  of  each  of 
heats  274,  275,  and  27C,  8  test  pieces  were  taken,  four  of  which  wero 
subjected  to  the  usual  process  of  annealing  by  placing  them  in  the  au- 
nciding  funiiice  with  plates  being  annealed,  and  afterwards  on  the  bed 
floor  of  the  Toundry  to  coiil,  observing  tiie  same  coarse  of  treatment  aA 
that  to  which  boiler  plates  arc  ordinarily  submitted.  Curves  D,  E,  P* 
Plate  XX.,  are  the  stniin  diagrams  for  the  unannealed  lonterial,  ea"* 
being  plotted  from  the  mean  of  four  pieces.  Curves  D',  E',  F',  at* 
the  strain  diagriiniH  for  the  corresponding  nnnealed  pieces.  TlioiO' 
suits,  as  arrnngi'd  for  comparison  in  Table  XXXVII.,  show  very  uo- 
expected  chiin^'es.  Tlie  tensile  stnuigth  and  elastic  limit  have  becD 
increased,  the  laltor  in  a  gi^ater  ratio,  so  that  the  elastic  ratio  is  in- 
creased. The  streti-li  is  much  diminished,  the  final  area  increased,  and 
the  uniform  clun^Mtion  along  the  length  is  probably  much  less.  Tli6 
work  ciipiicily,  as  niL'a»<ni-ed  hy  the  strain  curve,  is  very  mnuli  ditnia- 
ishcd,  so  that  the  cllect  has  not  been  one  of  simple  banleoiug,  but  tUe 
intrinsic  quality  has  been  serionsly  lowered. 
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The  inspector  reports  tbat  of  twonty-flve  other  heats  teetPd  before  and 
after  ftnnealing,  niiie-teuths  slioweil  au  average  of  5  per  cent,  iiicreaBe 
in  tensile  elrength  with  a  der.reiise  in  elongation  of  i  per  cent,  iu  S 
iDche»<,  and  recoutiueuds  that  boiler  plate  be  not  so  annealed. 
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That  these  effects  are  due  essentially  to  the  method  of  annealing  as 
there  practiced  appears  from  the  follon-ing  experiments:  A  sheet-iron 
cubic  box  was  made,  2  feet  on  the  side,  with  hanging  door  in  one  face  and 
top  perforated  with  half-inch  drilled  holes,  to  allow  the  escape  of  gasea. 
From  a  plate  of  eiich  of  heats  282, 366,  and  45o,  which  were  comparatively 
high  in  carlwn  and  manganese,  were  cut  two  seta  of  triplicate  test  pieces 
having  contiguous  sides.  Otto  set  of  three  pieces  fVom  each  platti  waa 
heated  in  a  small  furnace  to  a  very  lightt'herry  red  and  placed  in  the  an- 
nealing box  on  abed  coniposod  of  equal  parts  of  pulverized  charcoal  and 
lime  and  allowed  to  cool.  The  resuUs  arranged  for  <»)mparison  in  Tablo 
XXXVII.  are  as  ordinarily  to  be  expected,  and  are  very  comparable  to 
those  of  Table  XXXIV.  for  tbe  Chester  and  Black  Diamond  metala. 
Thenltimate  strength  and  elastic  limit  are  diminished  iu  abont  the  same 
ratios,  from  G  to  7  per  cent.,  so  that  the  elastic  ratio  is  but  slightly  di- 
minished ;*  the  final  elongation  is  increased  2.08  per  cent,  iu  ti  iuchea, 
while  the  liiial  area  is  less  by  2^  per  cent,  of  original  area,  8u  that  the 
nnifiirm  clririi^ati'iii  along  tbe  length  is  probably  somewhat  groHttir.  The 
work  capiiciiv  lias  been  increased,  showing  improvement  in  lutrinRlo 
qnalily.  {'iirvt-s  G.  H,  1,  Plate  XXI.,  for  the  nnaunealed,  and  O',  H', 
I',for  t[K<aiirii'j|i'il  uialerial,  illustrate  the  changed  behaviorundei'streas. 

TliiMiiriilii,-i"ii;i  [-rived  at  from  a  considorution  ofthe  results  of  anneal- 
ing i\hiU.-H  wlij.li  li;ive  not  been  punched  or  otherwise  worited  so  as  to 
necefici!iLii>  tbi'  n-rnoval  of  purely  local  stratna  is  that  the  efl'eiit  is  as  apt 
to  be  deleteriiiiis  as  bcnelicia],  as  the  pracess  is  onlinarily  carried  out. 
Oood  metal  sliows  little  in]]trovenieut  in  any  case;  and  while  Inferior 
metal  may  be  dociored  up  to  show  somewhat  belter  tent,  tbe  improve- 
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l«  to  beeipcctetl. 
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ment  in  intrinsic  quality  is  nucertain ;  but  the  fact  that,  as  commonly 
done,  annealing  may  continually  and  with  reasonable  certainty  lower 
the  working  quality,  and  sometimes  excessively  so.  should  prevent  any 
general  resort  to  the  practice  for  boiler-  or  other  plate  at  the  mills.  It 
should  also  be  temembered  that  each  time  a  plate  is  heated  and  cooled 
without  work  upon  it,  it  becomes  more  liable  to  damage  from  the  next 
heat.  Thus  parts  of  Ranged  boiler  plates  may  have  been  four  times  so 
heated  before  being  worked  in,  if  the  plate  was  annealed  before  delivery. 
Upon  examining  the  different  causes  of  the  effects  observed  at  the 
Norway  and  Chester  works,  the  necessity  of  certain  farther  precautions 
will  appear.  In  the  first  place,  the  fuel  should  be  comparatively  free 
from  ordinary  impurities,  and  the  flame  should  be  kept  neutral.  The 
results  will  undoubtedly  always  be  better  if  the  furnace  is  so  designed 
that  the  products  of  ex)mbustion  arc  kept  as  much  as  possible  oat  of 
contact  with  the  material.  While  the  heating  up  should  be  rather  slow, 
the  metal  must  not  be  soaked,  and  indeed  should  remain  in  the  fiimace 
the  shortest  time  required  to  effect  the  desired  results.  Further,  the 
temperature  ordinarily  applied  is  too  high,  and  especially  apt  to  be  ho 
locally.  It  need  not  be  very  much  above  the  temperature  of  finishing 
at  the  rolls,  and  should  never  be  above  a  medium  cherry.  It  cannot  be 
too  carefully  borne  in  mind  that  the  temperature  at  which  the  original 
physic<al  structure  is  destroyed  and  replaced  by  a  coarser  and  weaker 
structure  is  considerably  below  bright  yellow,  and  the  metal  shouhi 
never  be  heated  so  high  in  annealing. 

QUENCHING     TESTS    OF     PIECES    FROM     DIFFERENT    PARTS    OF    THE 
SAME  INGOT  AND   OF  SIMILAR  PIECES  DIFFERENTLY   HEATED. 

In  con8e(|uence  of  the  difiiculty  with  the  quenching  test  at  the  Nor- 
way works,  in  the  early  part  of  the  inspection,  certain  tests  were  made 
b}'  the  inspector  there  a«  to  the  differences  caused  by  taking  the  speci- 
mens from  different  parts  of  the  plate  with  reference  to  original  iK>8i- 
tion  of  the  ingot,  and  as  to  t\w  effects  of  different  methods  of  heating 
the  pieces  for  test. 

Pieces  n^presenting  the  appear  and  middle  and  lower  end  of  the  same 
ingots  were  taken  for  six  heats  and  submitted  to  the  quenching  test 
with  the  following  results.  The  pieces  were  all  2  inches  wide  and  10  or 
12  inches  long: 

(jHtnchitttj  tent. 
[Kniiii  iippor  end  of  iiit;ot.J 

No.  of  Thick-  n  1       •  1      A     X 

beat.     iH-.HM.  Behavior  ,iml.T  tent. 


•» 


1  .  .002     One  kill  niiie-ieiilhs  of  width  on  outer  fac«,  Rides  parallel. 

U  .  .'>♦)'{  '  C"rack<Ml  all  a<ion«,  su\fn  pnrnllcl. 

'i  .  'iV-i     (.racked  oin-tiiird  of  width  on  ontor  fuci\  endii  toiicliinjc. 

4  i  .  'y*V2      I{i«»ke  suddenly  at  :{r>'   o\u  nin;i. 

5  i  .  .'tOO     Cracked  one. half  ineli  on  outer  face  at  90^  opening. 
♦J  ..'!«:{     Satifsfactnrv. 


[  Fioni  middle  of  iu^ot.] 

1  .  4I»5  '  ConinieneiMl  to  cra<'k  at  5(K*  opening.  ' 

L'  .4.')2  :  Satisfactory. 

.'<  .  filH  ;  (!oinnicncea  to  crack  when  requiremont  was  reached. 

4  .  .  fi'Jl  '  ('racked  ouo  half  inch  on  outer  face,  ends  toaohinK. 

f)  '  .r»ir»  i  Satisfactory. 

(!  '  .  r>lu     Ih-oko  at  Q(P  openinj;. 
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^uenehiitg  teal — Conliniiod. 
I  Pnim  lower  end  of  ume  ingou.  ] 


fiia     Cneked  <n 


The  difiureiicc  in  behavior  rtue  to  position  in  the  ingot  is  very  markAd, 
the  npper  ends  givinft  very  unsatisfactory  resalts,  while  all  the  pieoes 
ftom  the  lower  end  pasactl  the  test^  exwpt,  perhaps,  No.  6  heat. 

The  average  tensile  tu8ts  for  the  middle  and  lower  thirds  of  the  ingot 
were  as  follows : 
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beat..   atrenRlb. 

Biilir.li 

FlHmdt. 

PtretnL 

1 

B1.2Si 

x-ia 

t 

n,e«7 

ar.u 

BS,BH 

HLBO 

1 

M.m 

MM 

«a,M] 

MM 

' 

Sim 

"- 

ngot        J 


Many  plates  beiu^  subseqaently  r^ected  on  this  tuat,  additional  e 
])eriment«  wen'  made,  inchiding  effect  of  different  methods  of  heating. 
I'ieces  won'  taken  fioni  portions  of  plates  representing  what  were  orig- 
inally the  top,  middle,  and  bottom  of  ingots  from  five  heats  of  good 
quality — the  tensile  tests  for  four  of  these  heats  will  be  found  in  the 
table  for  Norway  steel — and  bent  cold  as  finished,  and  after  qnenchiug 
trom  a  cherry  red,  heated  in  a  smith's  fire  with  blast  and  in  a  sUB 
charcoal  Bre.  Corret^ponding  pieces  were  also  cut  from  the  slabs  be* 
fore  rolling  into  platcK  (see  p.  Ill)  and  submitted  to  quenching  test  with 
invariably  satisfiietory  results. 
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It  appears  that  2  heats,  1995  and  2009,  gave  invariably  satisfaotorj 
^alts  from  all  parts  of  the  ingot,  and  however  heated.  The  cold  tests 
»lace  the  other  three  beats  in  the  order  of  excellence  1993,  2013, 1974. 

The  pieces  being  heated  with  blast  and  quenched,  their  order  of  ex- 
aellence  is  1993,  1974,  2013,  with  little  difference  between  the  last  two. 
The  pieces  being  heated  in  a  still  charcoal  fire,  their  order  of  excellence 
ifi  1993, 2013, 1974.  So  that  the  order  of  excellence  from  each  method  of 
test  is  practically  the  same.  But  little  difference  appears  due  to  dififer- 
ace  io  heating,  the  blast  giving  perhaps  slightly  better  results  tham 
the  charcoal  fire. 

As  to  position  in  the  ingot,  the  cold-bending  tests  show  no  noticeable 
difference;  in  the  quenching  test  with  blast,  the  upper  end  gives  the 
best  results  and  the  lower  end  the  worst ;  in  the  quenching  tests  with 
<!harcoal  fire,  there  is  but  little  average  difference.  As  the  lower  end 
of  the  ingot  is  generally  expected  to  give  the  best  results,  the  inspector 
coDcladed,  on  examining  the  heating  furnace  and  method  of  heating, 
that  the  temperature  at  the  back  of  the  furnace  was  frequently  too  high 
ttid  the  flame  too  cutting.  The  attention  of  the  heaters  was  called  to 
this  fact,  and  with  increasing  familiarity  with  the  test,  the  difficulty  soon 
disappeared. 

EFFECTS  OF  PUNCHING. 

A  few  tests  were  made  at  Chester  on  the  effect  of  punching,  with 

without  countersinking,  the  ship  plate  of  heat  486,  that  used  for 

)cial  tests  with  strain  diagram,  Plate  XVI.    The  results,  as 

n  in  Table  XXXVIII.,  show  a  reduction  of  strength  of  14^  per 

,  due  to  ordinary  punching  of  an  \i  hole,  only  4^  per  cent,  if  the 

be  partially  countersunk,  as  pi^acticed  at  the  shipyard,  and  an  in* 

e  of  2.12  per  cent,  for  a  -^g  hole  countersunk  through.    The  thick- 

n  each  case  was  .51  inch  and  the  width  over  all  2  inches.    The 

ve  size  of  punch  and  die,  and  consequent  spread  of  hole,  is  not 

m.    These  results  are  as  generally  to  be  expected,  the  loss  of 

igth  being  perhaps  rather  less  than  usual. 
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As  is  well  known,  ttie  loss  of  stre ngtb  ftota  ordinary  paachiog  is  dae 
o  tbe  fortnatiou  of  atbiti  ring  of  liiffhly  strained  metal  forming  the  walls 
»f  the  hole,  of  thickness  di'iK-ndinjc  on  varioua  circumstances,  chief 
tmong  which  are  tlic  (i(-;,'r(>('  oC  lianlness  of  the  i>lat*(,  its  thickiiesa,  and 
he  relative  size  of  pmieli  and  dif.  The  harder  the  steel,  the  thicker  the 
date,  and  the  larger  the  die  relatively  to  the  puueh,*  the  thicker  is  the 
iverstraiiied  ring  of  metal,  and  the  (j^eater  the  amount  of  subsequent 
iming  or  drilling  necessary  to  remove  it.  M.  Barba  considered  the 
'emoval  of  ,04  inch  of  metal  by  cutting  tool  from  a  sheared  edge  or  the 
vails  of  a  punched  hole  sufficient  to  remove  the  bad  effect  in  plates 
ft  ship  or  boiler  quality  not  more  than  J  inch  thick.  An  extension  of 
he  investigation  with  steel  of  harder  quality,  by  Mr.  A.  F.  Hill,  C-  E.,t 
levelops  the  following  results.  Strips  of  plates,  i,  ^,  and  }  inch  thick 
if  0[»eD  hearth  steels  of  .30,  .40,  and  .60  per  cent^  carbon  were  pnuche^l 
irith  J  inch  boles,  and  tested  with  various  amounts  of  riming.  Eiilarge- 
neut  of  diameter  by  .04  inch  effected  the  restoration  only  of  the  \  inch 
wd  I  inch  plates  of  .30  C,  and  of  the  ^  inch  plates  of  Ati  (.'.  Eu- 
argement  by  .06  inch  restored  the  J  inch  plate  of  .30  C,  the  |  inch  plate 
>f  .40  C,  and  the  ^  inch  plate  of  .fiO  C.  Enlargement  by  .08  inch  re- 
itored  the  J  inch  plate  of  ,40  C.  and  the  |  inch  plate  of  .50  C,  while  the 
\  inch  .50  0.  plate  required  an  enlargement  of  fully  .1  inch. 

The  effect  of  a  hole  produced  by  a  cutting  tool  in  a  steel  plate  isfo 
Dcrease  the  ultimate  strength  of  the  net  section,  and  while  the  effect  of 
>aDching  is  always  to  overstrain  the  adjacent  material,  yet  if  the  dam- 
age to  the  material  is  equal  to  or  less  than  the  gain  due  to  difference  of 
listribution  of  the  resisting  area  owing  to  the  presence  of  the  hole,  no 
ipparent  loss  of  strength  will  ensue.  Again,  plates  of  the  same  thick- 
less,  giving  almost  identical  results  on  tensile  test,  frequently  show  vary 
lifferent  results  on  iiunching.  Some  unknown  element  of  chemical 
luality  or  (ihysical  slructure  causes  the  difference.  VUites,  thei-efore, 
lo  not  always  show  an  apparent  loss  of  strength  due  to  punihing.  Ta- 
jle  XXXIX,  gives  the  results  of  testing  some  -^  inch  flats  of  Cambria 
iteel  from  two  comparatively  hard  heat£,  punched  with  |  inch  holes  not 
-imed.  Careful  measurements  were  made  of  the  resisting  area«,  as 
ihown  on  the  sections,  from  which,  also,  it  is  seen  that  the  average 
iprea<]  of  the  hole.s,  owing  to  the  clearance  of  the  pnuch  in  the  die,  is 
kbout  iV  inch. 

*  While  11  rel.iliv»lv  lar|{u  ilie  iDcreBHea  the  thicknu^s  of  Ihe  uTerattHineil  rlTiK,  and 
scHiHi:i|iii-iilly  the  Bin'oiiiit  of  riming  ueceiwarf  for  its  complete  removal,  the  loaa  of 
itrenxlli  due  to  ativli  ta]inr  boles  ia  teas  than  with  the  proportions  of  (imich  nnd  ili« 
lomnioDly  iiseil, 

tVol.  XI.,  Trans,  Am,  Inat,  Miniug  EDBinacra. 
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Btrefises  were  applied  as  usual  in  this  iuspection.    The  hole  in  each 
<safie  commenced  to  elongate  under  a  stress  about  the  elastic  limit  of  tho 
xmpunched  metal,  although  the  beam  gave  no  indication  of  dispropor- 
tionate extension  until  a  considerably  higher  stress  was  applied ;  but 
the  elevation  of  apparent  elastic  limit  is  believed  to  depend  somewhat 
ODthe  n      dity  with  which  stress  is  applied,  being  less  with  more  rapid 
ion.    The  average  rise  of  apparent  elastic  ratio  is  seen  to  be 
ly  i2  per  cent.,  an  increase  of  nearly  one-fifth.    The  walls  of  the 
aced  to  crack  at  a  stress  somewhat  below  the  maximum,  and 
)  )  occurred  slowly  and  bv  visible  shear  with  silky  plane  surfaces, 

ainerence  of  extension  of  the  metal  of  the  walls  of  the  hole  and  at 
irer^*  noticeable,  as  seen  in  the  column  of  remarks,  makinf^ 
I      rei     nt  of  reduced  area  of  very  uncertain  value.    The  exten- 
a        punched  pieces  is  given  for  4  inches,  but  is  really  confinetl  to 
tai  immediately  adjacent  to  the  holes. 
106  average  loss  of  tensile  strength  for  one  heat  is  nilj  and  for  the 
other  only  1.87  per  cent.,  being  then  all  in  one  piece.    The  average  loss 
for  both  heats  is  only  .95  per  cent.,  or  about  650  pounds. 

A  oomparison  of  these  results  with  those  in  Table  XXXVIII.  shows 
tbai  while  these  flats  weie  slightly  thinner,  they  were  also  of  slightly 
harder  qaalit3',  but  had  received  very  much  more  mechanical  work  in 
tke  rolls.  The  proportion  of  net  to  original  section  is  rather  less  in  the 
Oambria  pieces,  giving  the  metal  a  slight  advantage.  But  speaking 
broadly,  this  steel  shows  no  reduction  of  strength  due  to  punching,  and 
iU  chief  peculiarity  is  the  very  large  amount  of  mechanical  work  which 
it  has  received,  rendering  a  connection  between  the  two  qualities  highly 
probable. 

Few  subjects  stand  more  in  need  of  exhaustive  treatment  than  this  of 
the  effect  of  pnuchiug,  and  it  may  even  fall  within  the  province  of  the 
steel  manufacturer,  favorably  situated  for  such  work,  to  supply  the  so- 
lotion  as  to  the  proper  manufacture  of  metal  to  suffer  the  minimum  of 
iojary  under  ordinary  conditions. 

NEW   SECTIONS. 

Id  connection  with  the  manufacture  of  material,  certain  new  sections 
of  deck  beams  and  X  rolled  in  steel  are  worthy  of  attention.    Of  the 
beam  sections  in  general  use  in  this  country  for  iron,  the  large  nu\jority 
tte  deficient  in  width  of  flange,  so  much  so  that  there  is  trequently 
Dot  room  enough  to  btow  the  rivets  unless  the  very  gre^itest  in\n\  is  ex- 
orcJBed  in  puncliing  aud  fitting.    This  small  width  of  flange,  together 
with  the  very  round  lorni  of  the  bulb  generally  used  in  connection  with 
it)  makes  the  section  deficient  in  lateral  stiflness,  one  of  the  main  causes 
<>f  oltimate  rupture ;  and  this  is  also  sometimes  further  aggravated  by 
^        3  thinness  of  web  or  stem,  frequently  such  indeed  that  the  beam 
be  straightened  or  cambered  without  fluting,  very  much  diminish* 
iw  initial  stiflness. 
'^     kin,  the  design  of  these  sections  has  been  based  largely  on  the  eon- 
»ti<     that  the  ultimate  resistance  of  wrought  iron  to  compression 
^       le     bly  less  than  to  tension,  the  area  of  the  flange  being  corre- 
lugly  increased  over  that  of  the  bulb.     Hut  it  would  apiKmr  that 
*^«  ior  of  the  metal  under  these  strains  within  the  elastic  limll 

u  c<    trol  the  design,  as  actual  rupture  of  the  section  in  the  ship  is 
'      10        contemplated,  being  in  all  cases  preceded  by  too  gitmt  do- 
ion,  II  the  quality  of  tlie  metal  be  good.     Also,  it  is  a  significant 
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fact,  that  uiuh'r  the  conditions  of  practice  the  capacity  of  iron  and  ste 
to  stand  repeated  applications  of  the  same  stress  within  the  elast 
limit  is  greater  for  compression  than  for  tension.  Thas  in  riveU 
girders  of  wrou^lit-iron,  in  which  the  flanges  are  proportioned  so  as 
be  theoretically  of  equal  strength,  fractare  nevertheless  almost  inv; 
riably  occurs  on  the  tension  side  under  repeated  application  of  load. 

For  steel  the  elastic  limit  and  behavior  within  it  may  be  taken  h 
pnictically  the  same  for  tension  and  compression,  so  that,  from  wha 
has  been  said  about  repeated  applications  of  stress,  steel  beams  shoult 
generally  have  a  greater  area  of  bulb  than  of  flange.  This  is  not,  how 
ever,  practicable  in  any  but  the  deeper  beams. 

In  order  to  intelligently  arrange  the  sizes  and  weights  of  beams  ii 
any  case,  beyond  thumb-rule  or  the  ordinary  good  practice,  it  is  neces! 
sary  to  remember  that,  of  whatever  pattern,  the  rolls  are  alway 
designed  for  a  given  weight,  for  which  also  the  parts  of  the  section  ar 
proportioned  to  what  may  ap))ear  to  be  the  best  advantage.  If  it  b 
desired  to  make  a  heavier  beam,  the  rolls  are  spread:  if  a  lighter,  the; 
are  screwed  together.  The  distance  apart,  of  the  rolls  is  generally  coi 
sidered  to  affect  all  parts  of  the  section  alike,  within  certain  limits,  o 
the  increase  of  width  of  flange  and  bulb  and  of  thickness  of  web  vi 
be  identical.*  On  account  of  the  greater  length  of  web,  however,  th 
difference  of  weight  will  chiefly  arise  from  the  change  of  thickness  < 
the  web.  Thus,  if,  for  the  weight  to  which  the  rolls  are  de43igned,  tl 
thickness  of  web  is  suitable  for  the  transmission  of  stress  from  flan^ 
tiO  bulb  by  its  resistance  to  shearing  and  buckling,  any  increase  < 
weight  will  diminish  the  efficiency  of  the  beam  per  x>oand  weight,  ina 
much  as  the  efficiency  of  the  metal  added  to  the  web  to  resist  trau 
verse  straining  of  the  beam  is  only  one-third  of  an  equal  addition 
the  flanges.  It  accordingly  happens  that  a  beam  of  given  depth  ai 
weight  from  one  manufacturer  may  have  considerably  less  absoln 
strength  and  stiffness  than  a  lighter  l)eam,  of  the  same  depth  but 
different  ])attern,  from  another  maker.  Thus,  unless  the  beams  are 
be  made  ac(5ording  to  special  pattern,  which  will  rarely  be  the  case,  tl 
exact  weight  i)er  foot  should  be  decided  with  reference  to  the  desif 
of  the  rolls.  For  instance,  consider  the  8-inch  27-ponnd  beam  (Tali 
XL.)  used  amidships  on  certain  decks  of  the  Atlanta,  Boston,  ai 
Chicago,  in  com]>arison  with  the  24^-pound  beam  of  the  same  patte 
used  at  the  extremities  of  the  same  decks.  The  exact  weight  of  t 
heavier  beam  in  accordance  with  the  actual  section  used  for  calcnlati( 
is  27.3  pounds,  that  of  the  lighter  24.45  i)onnd8,  so  that  the  heavi 
beam  weighs  11. Go  ])er  cent,  more  than  the  lighter.  The  moments 
resistance  are  resi)ectively  10.52  and  15.90,  or  the  heavier  beam  is  ou 
3.9  j»er  cent,  stronger  or  stiffer,  since  the  moment  of  resistance  is 
better  measure  of  stifl'ness  than  of  ultimate  strength.  The  rolls  w€ 
designed  for  25  ]>ounds,  for  which  weight  the  parts  are  considered  w< 
proportioned,  and  it  is  seen  that  the  increase  of  strength  for  increas 
weight  is  altogether  dis])roportionate.  The  relative  efficiency  of  t 
two  sections  may  be  seen  from  the  last  columns  to  be  as .605  to  .05,  or  t 
heavier  beam  is  (>.9  per  cent,  less  efficient  than  the  lighter.  Tl 
efficiency  as  gauged  by  the  moment  of  resistance  per  x>ound  weight  ] 
foot  may  be  aj)])arently  much  increased  by  rolling  the  section  bel 
the  designed  weight,  but  only  at  the  expense  of  diminished  altim: 

*The  truth  of  thin  propoHition  will  depend  on  the  details  of  the  roll  passes,  as 
flanges  may  not  (ill  tli<>  ^roovon  in  the  last  few  passes,  in  which  case  practically 
diflerence  in  width  ot  tian^e  will  occur  over  a  cousiderable  range  of  weight. 
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i^b  of  the  section  from  lack  of  strength  aud  stift'neHS  of  the  web 

I  y  strains.    Where  stiffness  alone  is  to  be  considered,  this 

gi      raUy  be  done  with  advantage,  and  indeed  is  contemplated  in 

a  reuuetious  as  above  mentioned.    But  without  inordinate  expense, 

nafacturer  cannot  make  rolls  to  suit  each  individual  case,  unless 

0  r  be  large,  and  it  frequently  happens,  as  shown,  that  the  lighter 
nay  be  practically  as  stitf  and  as  strong  as  the  heavier. 

I     foregoing  considerations  have  been  based  upon  the  qualities  of 

IS  unsupported  by  plating.     When  so  supported,  the  maxi- 

iciency  demands  diminished  tiange  area,  larger  fillets  under 

1  ige,  thicker  webs,  and  especially  larger  bulbs.    The  plating  in 
Yu-taaUyincreiises  the  flange  area  resisting  compression,  calling  for 

>nding  increase  on  the  tension  side  of  the  ginler  and  in  the  con- 
0     ag  web.    The  beams  sui)port.ing  protective  deck-plating  should  Im», 
led  with  this  in  view,  and  such  beams  generally  have  an  angle,  or 
WW     ed,  tiange.     Such  beams,  as  well  as  those  subjected  to  violent 
Md  viD      ory  strains  and  generally  supported  by  plating — at  least  over 
p         roost  severely  strained — are  usually  comparatively  deep,  so 
lue  better   to  satisfy  the  average  conditions  the  deeper  lieanis 
i  not  have  increased  width  and  area  of  tiange,  but  heavier  webs 
)ecially  larger  bulbs.     Where  the  depth  of  beam  is  to  be  dimin- 
rrom  considerations  of  space,  it  may  well  ha])peu  that  under  plat- 
>  of  the  dee])i»r  rail  patterns  may  be  used  to  advantage,  being  at 
J        weight  for  weight,  preferable  to  t<»es  or  double  angles,  while  hav- 
sofficient  tiange  area  for  connection  to  thei>latiug. 
AS  regards  the  pattern  of  steel  beams,  the  flanges  should  not  have 
more  tai)er  in  thickness  than  is  necessary  for  rolling,  in  order  to  increase 
tbe  lateral  stittness.     The  metal  of  the  bulb,  on  the  other  hand,  is  more 
efficient  when  (concentrated,  but  by  a  flat  ])ear-shaped  bulb  the  virtual 
depth  of  the  beam  is  increavsed,  while  connection  with  the  pillars  is 
more  effective,  and,  as  worki^l  into  carlings  around  mast-holes,  &c., 
l^tiDg  may  be  more  n»adily  secured  by  tap-rivets.     Under  the  condi- 
tioDSof  the  metal  in  the  web  of  a  beam,  it  is  probable  that  with  steel 
of  ordinary  ship  <piality  the  thickness  need  be  no  greater  than  is  com- 
mon in  well-designed  iron  beams.    With  steel  of  harder  quality,  the  webs 
sboald  be  thicker;  or  it  may  be  considered  advisable  in  deep  beams  to 
increase  the  amortnt  of  reduction  in  the  last  pass  (generally  very  small) 
»nd  cut  or  stamp  the  rolls  so  as  to  leave  vertical  ribs  in  the  web  to  in- 
CTeaae  the  stillness,  where  such  ])rqjections  will  not  interfere  with  the 
%ing  of  the  connecting  ])ieees. 

Plate  XXI I.  shows  tiic  secttions  rolled  under  this  inspection,  illustrat- 
ing »ome  of  the  above  reinjirks.  Actual  sections  are  shown  except  for 
tbe  light  8-incli  beam.  (>rtlie  7,  8,  and  t)  inch  beams,  the  flanges  are 
rolled  for  5  in(*hes,  the  bulbs  are  j)ear  sha|MMl  and  ]M*rfectly  flat  on  the 
nnder  side,  the  wehs  terminate  in  deep  tilU^ts  and  are  considc^red  well 
pfoiK)rtioned  foi*  the  weights  for  which  the  rolls  were  designed,  viz. 
^be  7inch  for 'J."i  pouiids,  the  s  inch  for  lio  pounds,  and  the  0-ineh  for 
7^ pounds.  The  Ilan^es  have  as  little  taper  as  was  deemed  safe  in  roll- 
^^i  but  this  may  be  rediietMl  with  advanta/^e.  The  0-inch  Kipound 
beam  was  finished  <»n  rolls  whieh  had  be**n  nsed  for  iron.  Considera- 
%  increavsed  etlicieney  is  ap|)arent  in  the  IS  jiound  0-inch  beam  rolled 
specially  for  this  order,  but  from  trouble  in  the  details  of  rolling  the 
bulb-fillet  on  one  side  is  misshapen.  The  size  of  the  bulb  of  this  beam 
^*y  be  increased  with  advantage. 
Table  XL,  contains  the  chief  proj)erties  of  some  of  these  sections,  ac- 
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compitnieil  by  thosoof  iron  benms  of  .ipproximntcly  the  same  weight  uk 
rolled  at  one  of  our  most  proininunt  mills.  Tliexe  arc  not  f!:iven  ao  miicli 
for  cDinpari.soii  of  (•ftidviicit.'s,  because  generally  designed  formncli  li;;litcr 
woi^'litt4,  but  to  ilhiNtiatft  gcnend  features  and  clearly  show  the  1  rm 
i]t(iin'i\KQn  wliicli  may  ariNe  Iwtwoeii  beams  of  tliu  f>ame  weight  of  diT- 
f'eient  putteriis.  Tlio  iiiopcrtiea  are  as  given  in  the  niannfacturor* 
haiid-book.  Ity  tlio  mtiineiit  of  resistiuico  is  meant  the  beudiug  monrvnr. 
which  will  produce  a  strosH  of  1  pound  per  stjuare  inch  on  tbe  extreinu 
fiber. 


Tadlb  \L. — I'roptrtia  of  certain 


«liH>hHliySlnRli»li 

■  lachiii  I'j-  Sit  puiinili 

■  iMube*  liy  6  iiKhni  by  IT  pouiHlq  ■    B.  0^ 
•  tpnlwH  by  XT  pauDila' >>.  10 


TlacbwbyStiuilwaliTaSiiQiiniU'J  T.  1? 

TlndmBhy  UpOHndli ■  9.00 

tlDcbeiliy 3|lDohe«bylflpODndB<  4.83 


in.  I^liinufl  I  bsrtb  utd  mabi  d«<k«,  aBUUhlp^  BoalOB  Mid  AtbDh. 
„  .        Mtn  dsOa,  br'd  aod  >A,  BwtoD  ud  4t> 

•  Iron,  as  nianunutiiml  nt  UdIod  Iran  Hill*. 
'  HiilDHlciik  iH-am.  Unlpbin. 

•  [nm.  IH  nianuriwliir>>rl  nl  UdIoq  Iron  Ullk. 
•IterllMlack  beun,  Uu][>b)D. 

Plate  XXII,  »huw»  the  section  of  tbe  4^"  by  3"  tee  nspd  for  bnlk- 
bead  stiffeners  and  in  other  places  on  the  larger  vessels.  Tbe  primary 
object  of  Bucli  a  section  in  ship  construction  nt  tbe  present  time  being 
to  serve  as  an  edge  strip  across  tbe  joint  of  bulkhead  plates  while  tli« 
stem  acts  as  a  stitfeiier,  the  Haiigo  is  made  broad  and  of  parallel  thick- 
ness slightly  in  excess  of  ordinary  bulkhead  plating,  while  tbe  stem 
er  tongue  is  only  as  deep  as  the  deep  flange  of  angles  used  for  stiffen- 
ing purposes.  The  stem  of  a  tee  should  have  the  least  possible  taper 
•onsiHtent  witb  good  roiling  so  as  to  throw  the  metal  as  for  oat  as  pes- 
Bible. 

Tli<*  open  and  close  tes  ts  for  deck  beams  nod  tees  are  illnstrated  bj 
broken  lines.  In  the  tec,  the  stcni  may  also  be  laid  flat  on  one  side  of 
the  tiauge. 

PKOPOBED  BROTIOnS. 

There  seems  no  rciison  why  in  future  constraction  advantage  sboald 
not  be  taken  of  Konic  sections  of  great  efficiency  and  lightness  wbiuh 
have  forsomo  time  been  uHed  in  Enrope.  The  more  imiwrtant  of  these 
is  the  (t  inch  Z  (I'lato  XXIIl.)  extensively  used  in  tbe  main  framing, 
where  only  one  tliiclmess  of  plating  is  worked,  and  aroand  u 
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to  tappiug,  ai'ising  from  the  large  scale  on  which  the  mauafacture  is 
carried  on  and  the  precision  and  smoothness  of  working  necessary  Id 
the  ftice  of  active  competition.* 

But  structural  steel  has  also  been  occasionally  sabjected  to  chemical 
reciuirements.  For  "  tire- box  metal,**  or  the  parts  of  a  boiler  in  contact 
with  the  flame,  it  has  long  been  recognized  that  low  phosphorus  is 
highly  desirable  in  steel  as  in  iron.  If  the  percentage  of  phosphoras 
be  much  above  .05  per  cent,  in  such  material,  internal  strains  appear  ; 
to  be  produced  under  the  ordinary  conditions  of  working,  causing  rapid 
deterioration  and  sometimes  sudden  failures.  Accordingly  such  ma- 
terial is  generally  ])urchased  with  explicit  agreement  or  general  under- 
standing that  this  limit  is  observed. 

Certain  bridge  engineers  have  of  late  undertaken  to  exact  chemical 
requirements  &r  bridge  steel,  and  the  specifications  of  the  railnmd 
bridge  across  the  Ohio  River  at  Henderson,  Ky.,  extracts  from  which 
are  given  in  Appendix,  p. 577,  et  neq.j  contain  requirements  for  higher  and 
lower  limits  of  carbon  for  both  tension  and  compression  metal  and  the 
.10  per  cent,  limit  for  phosphorus,  together  with  what  are  believed  to 
be  the  most  elaborate  physical  tests  ever  a))plied  to  structural  material. 
Whatever  o))inion  may  be  entertained  as  to  the  necessity  of  such  re- 
quirements, or  indeed  of  their  propriety  in  the  present  state  of  our 
knowledge  of  the  subject,  they  at  least  mark  a  tendency  in  the  direc- 
tion of  chemical  s])ecihcations,  and  the  steel  has  been  successfully  made 
to  them. 

While  the  possibility  of  chemical  specifications  being  relie<l  upon  for 
structural  steel  is  very  remote,  yet,  in  originating  requirements  for  ma- 
terial it  becomes  necc^.ssary,  especially  in  connection  with  intended  cost, 
to  appreciate  the  margin  allowed  the  manufacturer;  and  although,  aa 
we  have  seen,  the  i)hysical  qualities  of  steel  are  affected  in  many  ways, 
some  litth^  understood,  by  treatment  subsequent  to  tapping,  yet,  at  any 
particular  works,  the  methods  aiul  appliances  in  use,  if  not  the  best, 
cannot  be  altered  without  serious  expenditure  of  time  and  money,  so 
that  for  range  of  physical  (]uality  the  manufacturer  relies  solely  on  the 
ingredients  and  proportions  of  the  charge  and  subsequent  treatment  in 
the  furnace.  With  this  as  the  preliminary  consideration,  an  analysis  of 
the  results  of  tensile  tests  on  a  chemical  basis  was  undertaken.  While, 
in  order  to  avoid  the  region  of  debate,  the  Board  confines  itself  to  the 
most  general  discussion  of  the  results,  yet  it  will  be  readily  understood 
that  for  even  a  general  analysis  of,  and  useful  deduction  from,  a  large 
number  of  tests  as  contained  in  lengthy  tables,  an  amount  of  arithmeti- 
cal labor  is  necessary  such  as  to  deter  any  but  the  most  persistent  in- 
vesti^^ator  from  the  attempt,  so  that  a  summary  uiM)n  any  acceptable 
basis  may  well  form  a  valuable  addition  to  the  itemized  results. 

I»ut  helbre  proceeding  to  such  a  consideration  of  the  results,  it  be- 
comes necessary  to  exainin(»  the  ground  work  in  stating  and  consider- 
ing the  ineliiods  of  chemical  analysis  commonly  used  in  American  stet^l 
works.  While  the  dillerences  arising  are  rarely  comparable  to  those 
obtained  from  physical  tests  under  ditl(»rent  systems,  they  are  yet  con- 
sidtMable,  and  oiler  almost  as  much  tield  for  discussion,  i>oth  as  to  the 

'In  ;;riH'iijl  for  t  his  rlass  ofstrol  ihr  imiiiiIxt  of  points,  f»r  buniliTdtliH  of  1  per  cout., 
of  carhon  \\\n\  ln'  fairly  nsvt\  a-^  tin*  ;ian«xi*  of  iihtc  hariluetw  or  HwftiieHH,  with  t-lio  n«- 
striitinn  thiit  tin-  phosphorus,  th<>  otiuT  chii'f  lianloitiii};  aj^cnt,  is  within  thit  Itettao- 
iiirr  limit  of  o.  10  per  mit.  I'or  such  st(M>l  also  tho  percentage  of  phosiphorns  is  taken 
AH  an  iiivcrso  measure  ofintriiiHic  ({iiality,  ho  much  so  that,  ha  this  element  is  not  tv- 
niovod  in  the  ordinary  MesstMuiM-  proeoss,  pig-iron  coutaininfi^  sufficient  silicon  for  the 
blow,  and  n(»t  more  than  the  at>ov«snuMitionod  amount  of  phosphoni%  is  termed  Besse- 
mer pijT,  and  f  rms  a  si'puratu  class  in  the  trade. 
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most  saitable  methods  and  the  results  of  any  one  method  in  the  hands 
of  diflferent  individuals.  Considerations  of  expense  largely  control  the 
choice  of  method  and,  to  a  certain  extent,  the  manipulation  under  the 
method  chosen. 

METHODS  OF  CHEMICAL  ANALYSIS  USED  IN  AIMERICAN  STEEL  WORKS. 

A  complete  analysis  commonly  consists  of  determinations  of  combined 
carbon,  phosphorus,  manganese,  sulphur,  find  silicon,  although  some- 
times extended  to  include  graphitic  or  dissolved  carbon,  copper,*  nickel, 
and  cobalt.    The  amount  of  chemical  analysis  made  on  each  heat  or  blow 
of  steel  depends  very  much  upon  the  experience  of  the  melters,  the 
variety  of  product,  the  degree  of  knowledge  of  the  ingredients  of  the 
charge,  and  finally  upon  individual  practice.    But  few  of  the  above 
determinations  :ire  ever  made  except  in  particular  cases,  and  much 
steel  is  not  sampled  for  the  chemist  at  all.    A  general  knowledge  of 
tbe  ores,  with  a  few  special  analyses,  suffices,  as  a  rule,  for  an  estimate 
of  such  elements  as  copper,  nickel,  and  cobalt,  the  variation  of  which 
is  of  no  consequence  if  the  maximum  probable  quantity  present  be  not 
too  great.    Careful  account  is  generally  taken  of  the  pig  used  directly 
or  to  be  puddled,  with  respect  to  the  elements  commonly  included  in  a 
c<     i]>lete  analysis,  and  the  scrap  used,  if  its  history  is  not  known,  is 
npled  as  completely  as  deemed  necessary.    The  ferro-manganese  and 
fgeleisen  are  bought  on  analysis  for  certain  elements  carefully  de- 
-miued  and  the  average  amount  of  the  other  principal  elements  is 
lai^en  account  of.     Thus  much  chemical  work  is  generally  done  to 
obtain  a  more  or  less  accurate  knowledge  of  the  composition  of  the 
charge. 

The  open-hearth  process  effects  practically  the  complete*  elimination  of 
manganese  and  silicon  and  the  reduction  of  carbon  to  the  desired  extent : 
the  necessary  amount  of  manganese  is  subsequently  added  with  a  small 
jtiprease  of  carbon  and  silicon.  The  other  elements  are  generally  not 
cted.  The  product  is  therefore  tested  almost  invariably  for  carbon 
frequently  for  manganese.  When  boiler  metal  is  aimed  at,  the 
«     t  amount  of  phosphorus  may  also  be  determined. 

xoe  Bessemer  process  generally  effects  the  complete*  removal  of 
silicon  and  manganese  and,  in  this  country,  of  carbon,  the  two  latter 
elements  being  tlien  added  to  the  desired  extent.  A  certain  amount  of 
silicon  being  necessary  for  the  "  blow,"  this  element  is  generally  de- 
termined for  the  pig  used,  though  much  may  be  told  from  its  fracture. 
A  specially  large  number  of  silicon  determinations  are  made  when  the 
"direct"  process  is  worked,  the  metal  being  taken  fluid  from  the  blast 
famace  to  the  converter,  no  mixing  being  possible.  The  same  deter- 
minations are  generally  made  for  Bessemer  as  for  open-hearth  steels. 

In  the  basic  Bessemer,  or  Thomas-Gilchrist,  process,  phosphorus  must 
be  added  to  the  number  of  elements  removed,  and  becomes  the  subject 
of  careful  study  in  charge  and  product. 

COMBINED   CARBON. 

Mr.  J.  Bludgett  Britton's  Modification  of  Eggertz'st  method  {vid.  Jour. 
Franklin  Institute,  May,  1870),  is  in  general  use,  almost  every  chemist 

*By  complete  el  iai  in  at  iou  or  removal  as  here  used  is  meant  the  reduction  below 
eertain  very  small  quantities. 
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introducing*  individu.nl  peculiarities  of  nianii)ulation.  It  coosiRtsofa 
comparison  of  colors  of  solutions,  in  nitric  acid  of  definite  strength,  of 
tbe  steels  analyzed  with  those  of  standard  steels  or  with  derived  solutious. 

A  solution  of  coftee  or  caramel  in  weak  alchohol — or  better,  a  mixture 
of  the  two,  as  the  mixture  does  not  change  color  so  quickly  as  the  sinjrle 
solution — is  made  of  such  strength  that  its  color  corresponds  exactly 
with  that  of  a  solution  of  1  gram  of  standard  steel  (combined  carbon  ac- 
curately determined  by  s])ecijil  method),  in  15  cubic  centimeters  of  uitric 
acid  (1 .2  specific  gravity).    A  second  standard  steel  is  taken  with  about 
.10  per  cent,  more  carbon  and  15  cubic  centimeters  of  its  darker  solution 
is  diluted  with  weak  filcohol  until  its  color  corres})onds  with  that  of  the 
lower  carbon  steel,  the  exact  amount  of  the  alcohol  used  being  noted 
The  intervening  standards,  generally  2  points,  or  .02  i)er  cent.,  apart, 
are  then  made  by  diluting  15  cubiccentimetersof  thesolution  correjs|)ond- 
ing  t4)  the  higher  carbon  steel  with  proportionate  amounts  of  alc(»bol    1 
Similarly  standard  solutions  for  the  next  range  of  10  points,  or  .10  per 
cent.,  of  carbon  may  be  obtained.    The  solutions,  in  test  tubes  of  exactly 
the  samediameterand  hermetically  sealed,  are  placed  in  the  order  of  color 
in  a  tube  rack  with  a  si)ace  between  each  pair  for  the  insertion  for  com- 
parison of  the  nitric  acid  solution  of  the  steel  to  be  analyzed.    The  low- 
est color  in  a  rack  much  used  for  soft  steels  is  frequently  given  by  a 
piece  of  sek'cted  colored  glass  in  distilled  water.    A  piece  of  traciuj; 
paper,  ground  glass,  or  a  porcelain  ]date  is  attached  to  the  back  of  the 
rack  for  the  better  definition  of  the  colors.     When  not  in  use,  the  rack 
should  be  kept  in  a  dark  place  and  should  be  tested  for  change  of  color 
at  least  once  a  month. 

The  estimation  of  the  carbon  in  a  number  of  samples  is  conductetl  a* 
follows : 

Oiio  ^ram  ofcacli  hterl,  Jiiirl.v  tlividrd  (preferably  by  drill  orotber  cutting  tool),  is 
added  «;radiial]y  to  lu  cubic  ceutiiiietcrH  ot*  nitric  acid  (1.!^  specitic  gravity)  in  a  tul»e, 
1  to  1^  iiu'bcK  diameter.  Niirrouiided  witli  cold  water.  When  solution  in  ahnoHt  ooni- 
plete  the  tubes  are  placed  in  a  water  bath  containing;  wat«r  at  80^  C.  and  beateil  for 
one  hour,  coole<l  ra])idly  in  cold  water,  and  liltered  through  a  filter  paper  9  centime- 
ters in  diameter,  not  ])n^viou8ly  moiHtened,  into  tubus  of  tlie  same  diameter  :im  in  the 
standard  rack.  When  the  solutions  have  readied  a  fixed  temperature  the  earl»on  u 
determined  by  a  comparist»n  of  shades. 

Absolute  uniformity  of  manipulation  is  necessary  witli  this  nietho<1, 
especially  with  the  very  soft  steels,  which  give  a  veiy  light  solution. 

The  exact  strength  of  the  acid  used,  its  purity,  the  exact  amount  of 
acid  used,  the  size  of  the  drillings,  the  heat  at  which  solution  takes 
place,  the  rapidity  of  solution,  the  length  of  time  the  tabes  stand  before 
being  placed  in  tlie  hot- water  bath,  the  exact  temperature  of  the  bath, 
any  variations  of  that  temperature,  the  length  of  time  in  the  bath,  the 
amount  of  evaporation,  the  temperature  of  Hltratioo,  the  length  of  time 
between  filtration  and  com])arison  of  colors,  the  temperature  of  com- 
j)arison,  the  exact  size  and  thickness  of  the  tubes  used,  with  any  varia- 
tion of  each,  the  light  in  which  comparison  is  made,  all  affect  the  ap- 
parent amount  of  combined  carbon  present. 

When  the  doubtful  re])resentative  value  of  the  sample  for  chemical 
test  as  generally  taken  with  respect  to  the  pieces  subjected  to  physicul 
test  is  considered,  especially  in  view  of  the  recently  discovered  preva- 
lence of  hard  centers  or  fiuming  of  the  impurities  to  the  top  and  center 

the  tube  and  heat  carefully  over  a  lamp  until  there  is  no  Xhrther  liberation  of  gas: 
co(d  and  a(Ul  to  the  former  solution.  The  lif|uid  is  now  diluted  nutil  its  color  cor- 
responds exactly  with  the  standard  which  is  of  such  a  strength  that  1  c.  c.  repn- 
sents  .0(101  ^rm.  of  carbon.''  This  method  is  not  so  accurate  aa  Mr.  Britten's  modifi- 
cation. 
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of  the  ingot,  it  is  evideut  that  avtragos  of  mauy  tests  are  uecessary  for 
ooDslsteucy  of  results  for  stetl  of  .iny  one  mauiiracture,  and  accurate 
comparison  of  independent  k-.siiUs  for  stt-el  of  ilifferent  raannfactnres 
ia  very  difftctUt  if  not  impossiMo. 

phosphoecs. 

To  the  chemist,  as  to  the  at&tl  luanufiictnrer  and  worker,  this  element 
has  very  treacherona  qoalitiem,  iiiid  tbti  g;reat*.'8t  care  is  necessary  for 
its  accnr»t«  determination.  Stvi'nil  ini-tiii>ds  are  in  use,  of  which  the 
Bbief  are,  in  the  order  of  accunny,  tli«  molybdateand  inagnosia  method, 
with  varions  modifications,  th«.  direct  ino'lybdate  or  yellow  precipitat* 
method,  and  the  acetate  or  citric  acid  method.  The  first  two  are  the 
most  commonly  used. 

3lotjibdatt  and  maynitia  mtfAorf.— Dissolve  3  to  5  graiim  of  steel  m  nitric  acui  (l.I 
■peciSc  gravity},  uHin^i;  about  15  cubif  et-ntiii.elers  ii.t  LTiuii  of  alcfl.  Whi-a  solntion 
Uconipltle,  «dd  Scnbic  ceotiuieters  of  hj<lnn'hloriL- :ri  Lii  ;  ■  .  li-iii.'  ti.  Jr,\in;iiaK  Hiid 
he«t  on  Ibe  hot  jilate  or  sand  bulli  imtil  all  llie  ;irJil  :  •  i '  .   IiNilrooliloric 

»cia  preveDtH  tbe  furumtion  of  basii-  fnli.s.     Di.'-M^l'  <  '      '      ■:■■-]  UMliiiclJlKric 

acid,  nsiug  only  a  HUiiill  amount,  Uml  lor  u  fuw  no-,'  i.lil- <(iiil(-  liiw, 

EflkponitH  twice  witli  31)  cubic  C«Dtiiiii-terH  of  uili  ii'  .ni.].  i .:  k  iii„  •  w,.-  mil,  to  rniiler 
the  iron  oxiilt;  iusnliible  in  nitric  iLiiil:  ililotc,  anrl  tilii'r  froiu  siliea.  The  lilimltuj 
KUd  washinga,  which  iiePil  not  esceil  IW  cubic  conlinnMere,  are  ueuttulizPil  c.ui- 
pletol;  with  ammonia  iind  a  slight  exceaa  mlik'tl.  The  pn-ciiiitalc  ia  dissolveil  «Hb 
eoDcenlrated  nitric  acid  and  the  solntioTi  lir"Tii;lif  to  a  icddish  yellow  color;  add 
KniDiouiam  molybdatc  wjliition  iu  la^^■.■l■^.  --  "Kii'iilii.'  cHinimetempergritmof  ste..!), 
hrst  the  beaker  for  fifteen  to  tweut  J  n;-.  .-.  -  ,■  -n  c.  .■tlli.w  to  utand  at  (iboiit  5(1°  C 
from  an  hour  to  an  hour  aud  n  bulf,  ,.  i  ;in  i  ijiitftto  hua  eutiraly  aettlod 

to  the  bottom,  and  lilter.    Tborou^^l  ii.ii.iir  t^lth  au  acid  solution  of 

tniuioiiiuin  nitrate — made  of  H25cub ri  r-ni  n'ltru-  ju'iil  (l.iispedflc  gravity), 

100  cubic  ceDtinwters  anitnonia  (0.9ti  sju'cine  itravuyj,  and  lOU  water— and  diMofve 
■ritb  dilute  ainiuonia  on  tli«  tiU«c;  acidity  witti  hydruehluria  acid,  and  aidd  aumonis 
to  the  viry  sliglitcMt  |ien'<'i>tible exce^H.  'llnut  Iha  Holntion  on  the  Bt«aui  bath  until 

ill  <nlur  of  ail 'iiiiiiNienuncdandaHli^bltlocciilent  [ireciiiitatt  haBseparntjjd;  liller, 

idd  aniniouia  t"  tin;  llltriite,  and  prcci|iitiite  with  niajjnosia  mixtnre,  atirriug  briskly 
Tor  -wvi^ral  mimilcK. 

The  Hoccnleiit  |>r>-i-i])ilali'  (ofteu  s|:ol>i'ii  of  by  mistake  Meilica)  aouietimei  oontnlni 
»  trace  of  plioK|>h<)riiK,  wliU  b  ran  be  r- yaiiieil  by  dissolviiiK  iu  warm  nitric  acid,  iire- 
tiliilnlili;:  with  uiol.vbiiali-  solution,  ^irj.l.  all  it  fiftf^n  or  tirpTitv  minntps.  Hltprine  off 
;LV  |.n-,'i,.i<»lv.  v^hieU  I.S  Ibri.  ilissohnl    in  annuo,,;,,  „„.*  ■..U]^  ,..  ,h-  ,.,vm  -...I'lrton. 

If  tb,.  linal[,v.-ui>ilal,o„is  t.,  tak,    ,,!.,■,■   r.-M.i,lh  ,  ,  li.    -  , ,    ■ :.!  ,  ..,  1 


Wei^li  tlie  (irecij>iliite  as  iiyropliiwi.bati'  of  mugnesiii  as  aoon  u  oold.  (8ne  Vol.  X., 
Tran-..  Am.  Inst.  Mii,i,i-  iMi^rs.,  [..  :i:((i.) 

Another  wjiy  of  \v<)rkiiif;  the  molybdatc  and  magnesia  method,  used  in 
several  steel  works,  is  as  follows: 

Di8&<ilve  the  hii'cI  in  nitrir  acid  ;  pvnporatti  to  dryneaa  and  heat  in  au  air  hallt  At 
tS0~  V.  for  M-veral  lioiirH;  itiw<olvi>  in  bydmebloric  acid;  filter;  oiptti  bydrochlorio 
irith  nitric  acid  ;  )>ri'cil'italii  in  small  brdk,  liiade  nearly  neutral  by  umuionia,  with 
uniiKinium  itiolybdate  soliitioti :  filter,  and  waib  with  acid  aiDmoniuui  uttTat« ;  dia* 
wive  with  auimoiiia:  iifcipitatc  with  majiincsia  mixture;  dltur  and  wash  wilJi  wn- 
Oouia-Hlcohol  ordilntc  ammonia;  igiiileund wi^igbasiiyrophosphate,     (/Uit.ji.attS.) 

Either  of  these  two  mctho<ls  t;ive  Jiceiirate  results  if  ordinary  care  is 
used  in  the  manipiilatiou.  The  puiuts  to  he  watched  are  to  have  the 
lolutiou  free  frotii  hydrochloric  acid  or  chlorides  and  to  have  only 
inoDgh  free  nitric  acid  present  to  keep  the  ii-on  oxide  in  solution  when 
precipitating  witli  ammouium   molyhdate  solution.    The  prusenou  of 
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a  large  excess  ofaminoniuin  nitnite  bantens  the  complete  separation  of 
the  yellow  precipitate,  and,  to  a  certain  extent,  neutralizes  the  delete- 
rious effect  of  clilorides.  The  lirst  method  requires  from  twelve  to  thirty 
hours;  the  second,  forty-eight  to  seventy-two,  with  no  greater  accurary. 
A  modification  of  the  molybdate  and  magnesia  method  used  at,  at 
least,  one  steel  works  is  as  follows: 

Di88olve  ill  nitric  acid;  ♦^vaporato  to  dryness  and  render  silica  inHohible  on  wind 
bath  ;  take  up  in  Iixdrochloric  aeid ;  evaporate  low  and  add  ammonia  in  excess.  Dis- 
solve i>recipitate  formed  in  concentrated  nitric  acid  an*!  tilterfrom  rtilica;  precipitaM 
with  molybflate  Koliition:  lilter,  and  wash  with  dilute  molybdate  sidution;  disiHthe 
with  ninnKUiia;  ])rccipitate  with  niaj^nesia  mixture,  and  let  stand  two  t(»thn'e  hours; 
iilter  jlnd  redissolvc  precipitate  with  hydrochloric  acid  (1  iu  2;;  add  citric  acid;  neu- 
tralize with  stront^  ammonia,  adding  one-thinl  volume  in  excess,  and  let  stauil  four 
hours  or  more  ;  tilter,  and  wash  with  dilute  ammonia;  ignite,  and  weigh.  The  resultfi 
are  too  low  and  eni  in-ly  uni  rust  worthy.  (See  V(d.  X.,  Trans.  Am.  Inst.  Mining  Euj'rs.. 
p.  203.) 

Yellow  precipitate  wethod.—Thk^  Eggertz  direct,  commonly  called  tbe 
yellow  precipitate,  niethod  is  used  in  manj^  steel  works  from  the  rapid- 
ity with  which  it  can  be  worked.  The  results  are  not  generally  accu- 
rate unless  all  the  con<litions  of  manipulation  are  carefully  systematized 
The  method  is  as  follows: 

Dissolve  1  gram  of  steel  in  nitric  acid,  evaporate  to  dr^'uess,  and  heat  ou  a  hot 
plate  or  sand  bath  until  tree  from  acid;  take  up  in  concentrated  hydrochloric  acid, 
and  ev!i])oratt^  low  ;  add  ;">  cubic  centinu^ters  of  nitric  acid,  dilute  slightly,  and  filter 
from  silica;  evaporate  soliitiou  to  20  cubic  centimeters,  add  20  cubic  centimeteKof 
molybdate  solution,  and  stir.  Heat  to  about  40^  C.  until  precipitation  its  ccmiplfte, 
and  lilter  through  weighed  or  counterbalanced  filter  papers;  wash  pn^cipitate  with 
water  containing  1  per  cent,  of  nitric  acid  until  a  di'op  of  the  filtrate  leaves  only  a 
slight  ring  on  being  evai>orated  to  dryness  on  a  watch  glass.  Dry  at  110^  (.'.  until  i 
slight  stain  a]>penrH  on  the  lilter  paper.  One  and  sixty-three  ImndredthB  perceut. 
of  the  weight  of  the  precipitate  is  calculated  as  phosphorns.  (Chemicail  News,  VoL 
VIII.,  p.  5^54.) 

The  BruHMn<i  method  (Trans.  Am.  Iibst.  Mininji:  Engrs.,  Vol.  X.,  p.  167) 
is  the  same  as  the  above  except  that  a  larger  quantity  of  steel  is  used 
and  as  much  as  possible  of  the  dried  precipitate  is  brushed  from  the 
filter  paper  and  weighed  on  a  watch  glass,  the  remainder  adhering  to 
the  lilter  jiaper  being  considered  unworthy  of  attention.  This  method 
is  in  use,  though  no  chemist  taking  ])ride  iu  bis  work  would  introduce 
mechanical  defects  into  chemical  methods. 

The  yellow  precipitate  method  Jis  described  gives  low  results  on  ac- 
count of  the  incomplete  ])recipitation  of  phosphorns  in  presence  of  hy- 
drochloric acid,  the  error  increasing  with  the  amount  of  phosphorus.  If 
tlie  ))hosphoru8  is  low — below  .07  per  cent. — fairly  accurate  results  may 
be  obtained  by  twice  washing  the  precipitate  with  nitric  acid  to  remove 
the  hydro(jhloric,  keeping  the  amount  of  free  nitric  acid  down  to  about 
5  cubic  centimeters.  When  the  phosphorus  is  from  ,07  to  .12  per  cent, 
the  analyses  will  then  show  too  much  phosphorus,  the  error  being  as 
great  as  .01  per  cent,  at  the  higher  figure ;  and  if  .15  per  cent,  of  phospho- 
rus be  present  the  eiror  becomes  .02  i)er  cent.  If,  however,  tbe  atuouut 
of  free  nitric  a(!id  present  be  increased  to  10  cubic  centimeters,  the  anal- 
yses will  show  too  low.  It  would  thus  appear  that  when  the  approxi- 
mate amount  of  phos])horus  is  known,  reasonably  accurate  results  may 
be  obtained  by  vaiyiiig  the  manipulation.  But  the  general  question  is 
in  dispute. 

The  causes  of  variation  in  re^sults  by  this  method  are  the  amount  of 
nitric  acid  present,  the  amount  of  iron  per  cubic  centimeteri  the  tern* 
perature  of  precipitation,  the  strength  of  the  molybdate  Holution,  the 
amount  of  hydrochloric  acid,  and  tlie  impossibility  of  freeing  the  pre- 
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ipitate  firom  adhering  impurities  by  washing  with  water  containing  1 
>er  cent,  of  nitric  acid. 

In  c  ing  the  molybdate  and  magnesia  and  the  yellow  precipitate 

ixa^  tue  most  striking  difference  is  that,  whereas  in  the  molybdate 

uu  magnesia  method  27.93  per  cent,  of  the  magnesium  pyrophosphate 

eighed  is  phosphorus,  in  the  yellow  precipitate  or  direct  method  only 

63  per  cent,  of  the  ammonium-molybdenum  phosphate  is  phosphorus, 

apparent  risk  of  error   Mng  therefore   a«  17    to  1  against  the 

»ljbdate  and  magnesia  method.    JJut  this  is  not  the  case,  since  the 

K)6ition  of  magnesium-pyrophosi>hate  is  constant,  while  that  of 

le  »minonium-molybdenum-i)hosphate  is  variable,  being  affected  by  the 

nonnt  of  free  nitric  acid  i)resent  as  mentioned. 

Citric  acid   or  basic  acetate  method. — Though   in   usf*  at  few  steel 
orks,  this  method  is  employed  by  many  commercial  chemists.     It  is 
ntially  as  follows: 

Dissolve  5  grams  of  steel  in  concentrated  nitric  acid  to  which  a  few  drops  of 
rdrocbloric  acid  have  been  added:  replace  nitric  completely  with  hydrochloric  acid 
id  filter  from  silica :  dilnte  filtrate  to  600  cubic  centimeters,  and  add  ammonia  until  a 
ght  cloud  forms;  add  7  to  10  cubic  centimeters  concentrated  ammonium  sulphite, 
id  boil  until  sulphurous  acid  is  removed;  cool  by  placing  containing  beaker 
water,  and  add  auiuiouia  in  just  excess  enough  to  produce  a  greenish  precipitate, 
id  40  cubic  centimeters  of  acetic  acid,  and  boil  about  '20  minutes;  if  the  precipitate, 
ter  boiling  5  minutes,  is  very  Muiall  or  light-colored,  add  a  few  drops  of  ferric  chloride 
id  boil  again.  Filter  the  precipitate  as  hot  as  possible,  and  wash  slightly  with  hot 
Eter.  Dissolve  in  as  little  hot  hydrochloric  acid  as  possible,  wash  iilter  with  a 
luiioD  of  2  or  3  grams  of  citric  acid  in  a  little  water,  and  complete  washing  with 
•t  water.  Evaporate  filtrate  and  washings  to  30  cubic  centimeters,  add  excess  of 
aiuonia,  cool,  and  add  (J  to  H  cubic  centimeters  of  magnesia  mixture,  stirring  until 
e  precipitate  appears.  Let  stand  in  a  cool  place  for  1(>  or  18  hours;  filter,  and 
ish  slightly  with  dilute  ammonia;  dissolve  with  dilute  hydrochloric  acid  on  filter, 
%»h  with  solution  of  ^  to  1  gram  of  citric  acid,  and  complete  washing  with  hot 
Rter;  cool,  add  amuKUiia,  and  cool  again;  add  a  few  drops  of  magnesia  mixture, 
irring  until  the  precipitate  appears.  Let  stand 6  or  8  hours;  filter,  and  wash  with 
lute  ammonia;  ignite  and  weigh  as  magnesium  pyrophosphate. 

The  majority  of  chiMuists  nsiug  this  method  obtain  low  results.    The 
ises  of  error  seem  to  be  the  incomplete  precipitation  of  phosphorus 
§  basic  phos])hate  of  iron  and  the  well-known  solubility  of  ammonium- 
jnesium-phosphate  in  citrate  of  ammonia. 

MANGANESE. 

The  following  method  proposed  by  Mr.  S.  A.  Ford  (Trans.  Am.  Inst, 
[ining  Engrs.,  Vol.  IX.,  p.  397)  is  the  most  convenient  and  accurate 
>r  the  determination  of  this  element,  and  is  much  used: 

Diaeolve  1  gram  of  sterl  in  concentrated  nitric  acid  (1.4  specific  gravity),  bring  to 
violent  boiL  and  throw  in  chlorate  of  potash  until  the  yellow  fumes  cease;  add  a 
ttlemore  chlorate  of  jujtash,  and  boil  a  minute  or  two,  filter  through  asbestos,  and 
ash  with  hot  concentrated  nitric  acid  until  free  from  iron.     Dissolve  the  binoxide 

manganese  in  hydrochloric  acid,  filter  from  asbestos,  and  wash  with  hot  water : 
)arlj  neutralize  with  ammonia;  add  a  very  small  quantity  of  acetate  of  soda  and 
ul;  filter,  and  wash  lightly  with  hot  water;  rediss<dve  the  small  quantity  of  oxide 

iron  in  hydrochloric  acid,  again  nearly  neutralize  with  ammonia,  and  add  a  small 
vstal  of  acetate  of  soda;  boil  and  filter.     Unite  the  two  filtrates,  add  an  excess  of 

sphate  of  soda,  then  an  excess  of  ammonia,  and  boil.  When  the  precipitate  is 
leteij  down  and  has  assumed  the  silky  appearance  of  ammouium-inangauous 
.%««  t«,  filter,  wash  with  hot  water,  ignite,  and  weigh  as  manganous  pyrophos- 
iat<». 

It  should  be  remarked  that  asbestos  often  contains  magnesia  and  lime 
hich  are  liable  to  contaminate  the  final  precipitate. 
A  very  convenient  method  for  the  determination  of  manganese  be- 
jved  to  have  been  devised  by  Mr.  Setterwald,  of  the  Vulcan  Steel 
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Works,  Saint  Louis,  but  published  by  Mr.  Fred.  H.  Williams  (Trans, 
Am.  lust.  Miuiu^  Engrs.,  Vol.  X.,  p.  KK))  is  given  as  follows : 

Prepare  two  stniulard  solutions,  the  lirst  a  permanganate  solution  of  such  Ktrength 
that  1  cubic  centimeter  is  equivalent  to  1  milligram  of  iron,  and  the  second  an  ox- 
alic acid  solution  such  that  1  cubic  centimeter  is  equivalent  to  3  cubic  centimeters  of 
the  permanganate  solution. 

Dissolve  one  or  two  grams  of  steel  in  concentrated  nitric  acid,  and  add  chlorate  of 
potash  until  the  binoxide  of  manganese  is  completely  precipitattd ;  tilter  throngli 
asbestoN,  wash  with  hot  water,  and  place  precipitate  and  asbestos  iu  a  beaker:  add 
a  measured  quantity  of  the  standard  oxalic  acid  solution  slightly  in  excess  of  what 
the  1)iuoxide  is  capable  of  oxidizing;  dilute  to  60  cubic  centimeters,  add  3  or  4  cubic 
centimeters  of  eonoentrated    suli>huric  acid,  heat  to  70^  or  80°  C,  and  titrate  wilh 
permanganate  solution.     Calculate  the  weight  of  iron  equivalent  to  the  oxalic  acid 
oxidized  by  the  binoxide,  and  the  amount  of  manganese  may  be  obtained  from  the 
proporticm  112 :  55: :  weight  of  iron  oxidized  :  x  =  weight  of  manganene.    The  uietbMl 
gives  slightly  low  results,  and  may  be   improved  by  substituting  a  standard  soliitiou 
of  ferrous  sulphat*;  tor  that  of  oxalic  acid. 

The  Acetate  Methods, -^The  two  allied  acetate  methods  are  iu  very  ex- 
teusive  use,  viz.,  the  ammonia  and  bromine,  and  the  fixe<l  alkali  ami 
bromine. 

The  ammonia  and  bronnne  method  is  ns  follows: 

Dissolve  in  aqua  regia  or  nitric  acid,  (-vaporate  to  dryness,  and  render  silica  lusol- 
uble;  take  up  in  hydrochloric  acid,  and  tilter;  dilute  to  1  liter,  and  neutralize*  with 
ammonia  an<l  carbonate  of  ammonia;  add  acetate  of  ammonia  in  excess,  boil  until 
the  ir(m  sei)arates,  and  filter;  redissolve  in  hy<lroehloric  acid  and  repeat  the  .s(>])ura- 
tioii  as  betore.  Cool  the  eouibiue<I  filtrateH,  and  add  bromine  and  strong  ammonia. 
When  the  mangjinese  oxide  has  separated,  boil,  tilter,  wash,  drv,  and  weigh  .'i0 
Mn304. 

In  the  tix(*d  alkali  and  bromine^  method,  carbonate  of  soda  n»plac<»s 
ammonia  and  carbonate  of  ammonia,  and  acetate  of  soda  is  us(*d  in- 
stviul  of  acetat'3  of  ammonia;  no  strong  base  is  added  after  a<]ditioii  of 
bromine. 

Almost  4*very  ch(»mist  has  his  own  modilications  of  these  methods, 
the  results  obtained  varying  from  very  low,  through  accuracy,  to  very 
high,  according  to  individual  modifications  and  the  skill  of  the  miiiiip* 
ulator.  (S(»e  Trans.  Am.  Inst.  Mining  Engrs.,  Vol.  X,,  pages  105-9,  ITJ, 
191,  and  194.) 

Volhard's  manganese  method  is  used  to  a  limited  extent.  (Tran*. 
Am.  Inst,  Mining  Engs.,  Vol.  X,,  page  203.)     It  is  as  follows: 

Dissolve  1.2  grams  of  steel  in  a  porcelain  dish  with  25  cubic  centimeters  of  ^ 
mixture  of  one  ]>art  of  concentnited  sulphuric  acid  and  four  [wrts  of  nitric  acid  (1  -' 
specific  gravity) ;  boil  down  until  fumes  of  sulphnric  acid  come  off  for  two  niimit**- 
while  carbonaceous  matter  is  beiii*?  destroye<l.  Dissolve  in  hot  water,  and  wai* 
into  a  tlask  graduated  to  hold  300  cubic  centimeters;  add  zinc  oxide,  held  in  Rnsi>et' 
sion  in  water,  shaking  the  flask  during  the  o])eration.  cool,  dilute  with  cold  wat^ 
to  the  mark,  mix  thoroughly,  and  tilter.  Pour  off  200  cubic  centimeters  of  tM 
filtrate,  representing  .8  grams  of  steel,  into  a  500  cubic  centimeter  fiaak,  add  or* 
drop  of  nitric  acid  (1.4  8i)ecitic  gravity),  and  titrate  with  permangauate.  Then  i* 
of  the  strength  in  iron  (-.(pials  the  stnMigth  of  the  permanganate  in  terms  of  ma 
ganese.  The  method  shiuild  give  fairly  accurate  result-s  with  good  manipulation  fir 
steels  low  in  carbon. 

SILICON. 

Dr.  T.  M.  Drown's  method  is  iu  general  use,  (Trans.  Am.  Inst 
Mining  Engrs.,  Vol.  VII.,  page  437,  and  Vol.  VIII.,  page  508).  Tb( 
determination  is  simple  and  rapid : 

Diss(dvo  in  nitric  acid  (1.2  specific  gravity),  add  excees  of  sulphnric  acid,  anc 
evaporate  until  fumes  of  sulphuric  acid  are  giving  off.  DiaaolTO  the  ferric  sulphate 
in  water,  and  tilter  off  the  silica,  washing  with  hot  water  and  hydrochloric  acid  anti 
free  from  inm;  ignite,  and  weigh  as  silica. 
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anioiiiitsof  carlioii,a8ordiaiml.v<It'lPriiiirK'ii  ror«(K!blie»t,floiten(1 
the  existence  of  a  suffl«ieiit  iiitihIht  oI'  Ii-sIs  bimI  miiffv  of  wir 
eliuiiDate  by  uverugL-  tbe  eli'pils  ol  llii-  ulln-r  i-lifUiivtil  vTi'iiiviiU  i 
accideutK  of  inamilacture  hhI  hI'  lisl,  wliilc  periuittiug  Ibv  jw" 
features  to  be  broughl  out.  JMiuiy  ijliun^jtM  must  Ue  adoyleil 
luetliod  of  cliemiciil  uimlysis  uml  iibybival  testa  \u  orUiuary  usf  j 
works  before  anytUing  like  nii  lultqtiiite  solutiou  can  w  aite 
TLiia  a  ilifferetit  and  more  wilistactory  mi'tbod  of  carbon  delenn 
for  structural  steel,  or  a  suitable  uiodtfieatiou  of  tLo  pruvailiui 
teat,  is  imperative;  tbe  udoption  of  a  staudard  tt-et  piece  in  ; 
uccesHary;  and,  flually,  tho  eiieniical  detertniiiations  inuBt  U>  luu 
from  the  little  teat  ingot  tHkeu  from  the  bttth  in  thp  funiaee,  i 
from  the  chip  of  a  bloom  dmiug immufacttiie — thotigli  thin  is ima 
preferable  to  the  former — but  from  tliu  actual  plate  or  bar  oubje 
physical  test,  ami,  if  poswible,  from  a  test  piece  itself.  Tbe  iif 
in  well  ordered  works  of  immediate  chemical  anulyeiu  by  wbicL 
the  f\trnaee8  is  by  no  means  so  urgent  as  I'urmerly  considered, 
elements  commonly  analyzed  for,  carbon,  nmnguueee,  ami  pbo- 
only  the  carbon  can  be  mpidly  determined,  and  the  suiiabiliiv 
metal  to  stand  the  physical  requirements  cannot  be  at  all  at« 
measured  by  such  individual  nniilysis  as  iti  comnjonly  made.  TJ 
digpositiou  of  the  metal,  if  made  subject  in  reqniremt'nts,  lunfll 
the  resnll»  of  the  physical  tots,  and  the  connectinn  between  th< 
dieuts  and  manipulation  of  the  charge  in  tbo  furnace  anil  tbe  |i 
qualities  of  the  vi-uugbt  metal  cannot  l>ti  exiuninctl  nntil  the  p 
lests  are  known. 

These  remarks  ajiply  to  all  special  and  strnctiirttl  ateuU  nindtr 
process.  The  system  of  niont  steel  norks  in  thit*  nrspect  is  only 
to  Bessemer  rail,  wire  rod,  or  nail  mnnnt';ii-tiirc,  or  oilier  loosely 
product,  and  needs  nulieiil  chiinge  in  the  diretrtiuus  inilieati-(t 
reasonable  certainty  in  the  mtiuufficlureof  htgb-giiidu  Kt^ecial  or 
ural  steels  is  to  be  atliiiued. 

Uf  the  steels  manufactured  under  this  iuKpuetion,  Che  ivsuli 
chemical  work  done  iu  connection  with  tbe  Chester  and  Cuiubri 
have  been  kindly  supplied  by  tlio  munufacturers;  tbe  cjirbon  ai 
gauese  of  every  heat  of  Norway  steel  were  aUo  readily  snpplii 
the  chennstry  of  tbe  Black  Diamond  steel  nothing  is  known,  ex 
given  in  the  general  statement  of  the  malerials  iiaed  in  its  manu 
In  the  analysis  of  the  Chester  results,  all  the  lieats  are  nut  incli 
complete  chemical  information  had  not  been  obtiuited  when  Ho- 
for  this  steel  were  constructed.  The  chemistry  of  the  Cand'rln 
very  incomplete,  even  the  carbon  not  being  determlneil  for  vwi 
The  groat  vaiiety  of  product  of  tbest)  worlis  limits  thuaniouuto 
icnl  work  for  any  one  class  of  product,  ftlthouijb  collectiv«ly 
amount  uf  chemical  work  is  (Iou«  and  the  laboratory  Is  Hiu^cla 
equipped ;  further,  after  a  few  careful  analyses  for  a  given  eltuts  < 
net,  much  chemical  work  is  not  thereafter  det^mtxl  necvuisury. 
rejected  on  a  single  test  are  not  included  in  the  ti*l>]«  for  tb 
Except  for  a  few  special  beats,  no  phosphorus  detoruiinutiotit)  W' 
plied  for  the  Norway  steel. 

The  pieces  for  chemical  analysis  of  tbe  Chester  st^iel  were  tea 
taken  from  the  furnace  during  tapping.*  For  the  Norway  atef 
from  tbe  slabs  as  sent  to  the  Bay  State  Works  (see  p.  410)  were  fp 
used.     For  the  Cambria  steel,  chips  from  a  bloom — generalH 
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incliea — were  taken.  The  metbods  of  cbemieal  iijalyBts  in  use  at  eacla 
of  the  above  works  have  been  given  in  connection  with  the  manufact- 
ure of  the  steels,  bnt  are  again  stated  nnder  each  heading. 

The  results  of  test  for  each  percentage  of  carbon  being  avemged  as 
^ven  in  the  first  columns  of  the  tables,  the  corresponding  spots  were 
set  off  on  the  diagram,  each  marked  with  its  number  of  heats.  To  obtain 
the  mean  curve  the  spots  were  tiiken  in  groups  of  three  eonsecntively, 
thus:  C.  10,0.11,  and  0.13;  C.  ll.O.lii,  and  0. 13;  &c.,  and  each  spot 
having  the  weightcorrespouding  to  the  number  of  lieats  of  that  carbon, 
the  center  of  gravitj-  of  each  group  was  obtained,  giving  a  neries  of  first 
derived  spots.  If  these  spots  art'  not  snffieieutly  regular  to  pass  a  carve, 
the  method  is  repeated,  obtaining  a  series  of  second  derived  spots.  Id 
general  this  is  not  necessary  and  can  unty  be  done  at  the  saciiflce  of  local 
features,  the  tendency  being  evidently  to  flatten  the  cnrve.  The  solid 
drawn  iK>rtiun8  of  the  curves  are  considered  well  defined  by  the  derived 
spotfi;  the  dotted  terminals  are  probable. 

The  last  columns  in  the  tables  gixe  the  results  obtained  from  the  ciirves, 
aud  the  summaries  show  the  leading  features.  The  average  chunges 
for  a  point  of  carbon  are  taken  as  far  as  possible  between  points  in  the 
same  phase  on  the  successive  hnnmiocks  or  wave-like  portions  of  the 
curves. 

Of  the  Chester  and  Norway  sti-els  the  tensile  strength,  ductility,  and 
final  area  are  the  only  propertifs  ]>lotted.  For  the  Odmbria  Htt'i'l,  the 
elastic  limit,  elastic  ratio^as  i)l]liiin('il  from  tlie  curves  of  ultimate 
strength  and  elastic  limit — anil  tljr  nnnlulns  ol'  I'hiMliiMly  arc  added. 
The  latter  is  drawn  as  a  straight  liiii'.  tlic  irri-;:ulurity  uf  tb<^  spot»t  and 
small  number  of  heats  not  prodnriri;;  ii  siiflicicntly^dclinite  curve.  Much 
imjwrtance  is  not  to  be  given  to  it. 
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CARHOK  PltOPEKTIES  OF  CHESTER  STEEL. 


[Cht'uiical  lui'lhoda :  Fnr  conibiiifil  carlwu,  llii>  viiltir  Wat,  clixAulviag  a  stiindard  ench  liiur 
K»nciif,  liv  liiiwolvinj!  \a  sold  nroWiulplmW'of  fnin  Ihi'  liinoiido  piuilpiutwi  rn-ni  nitri. 
Ilim  by  cJiLtiratP  uf  pnt-uh  ann  tntttinif  vlth  p«iTnuuieanjiI«  of  imtanh ;  for  phurvplnim^. 
prrripltah'  muthnl.    Ma|iu>iils  luethail  nccuiioiinll.v  uaiil  as  n  tluKk.) 
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The  average  steepness  of  the  curves  of  tensile  strength  is  very  dif- 
ferent, being  especially  great  for  the  Chester  steel.  Other  things  being 
equal,  the  less  mechanical  work  to  which  the  material  of  the  chemical 
sample  has  been  subjected  the  steeper  the  curves  should  be,  the  effect 
of  work  of  reduction  being  to  increase  the  combined  carbon,  as  shown 
by  color  tests,*  but  the  conditions  are  so  variable  that  this  efft'Ct  has 
never  been  quantified.  Again,  the  condition  of  the  metal  in  the  little 
test  ingot  as  used  at  Chester  is  not  the  same  as  in  the  plate  ingots,  cast 
and  cooled  under  very  different  circumstances.  Some  idea  of  this  effect 
may  be  obtained  by  considering  the  tensile  strengths  which  would  cor- 
respond to  complete  absence  of  carbon  in  each  of  the  three  steels.  Car- 
bonless Cambria  steel,  the  other  elements  remaining  the  same,  ^^llOuld 
have  a  tensile  strength  of  about  53,250  pound^«,  with  a  possible  error  of 
about  1,000  pounds.  The  Norway  steel  should  give  about  55,750 
pounds,  with  a  possible  error  of  about  750  pounds.  The  Chester  steel 
would  give  the  extremely  low  value  of  about  40,500  pounds,  with  a  pos- 
sible error  of  about  500  ])ounds.  It  is  therefore  probable  that  the 
Chester  curve  loses  its  steepness  rapidly  below  .10  per  cent,  carbon. 

The  steepness  of  the  curves  would  further  appear  to  be  influenced  by 
the  amounts  of  other  elements  present.  Thus  the  Cambria  and  Norway 
steels  had  both  beeii  worked  a  good  deal  when  the  piece  for  chemical 
test  was  removed,  the  Cambria  having  received  the  most  work,  as  it 
bad  Jilso  in  the  pieces  tested.  Yet  the  difference  in  steepness  is  suffi- 
ciently great  to  render  it  probable  that  the  higher  phosphorus  and,  per- 
haps, manganese  of  the  Cambria  steel  have  increased  the  rate  of  increase 
of  strength  per  point  of  carbon. 

It  will  also  be  observed  that  in  the  Chester  steel,  as  well  as.  more 
imperfectly,  in  the  Norway  steel,  increasing  carbon  is  accompanied  by 
increasing  manganese,  due  probably  to  diminished  oxidation  in  the  fur- 
nace. 

As  possibly  affecting  the  general  character  of  the  curves,  the  average 
sectional  area  was  obtained  for  the  Chester  and  Cambria  steels.  As  has 
been  shown  (Plate  VIII.),  the  apparent  tensile  strength  of  the  Chester 
steel  may  be  influenced  by  the  proportions  of  the  test  piece,  even  with 
an  8-inch  length.  This  effect  seems  to  hold  good  in  the  curve  for  this 
steel,  in  which  it  will  be  noticed  that  the  effect  of  correcting  for  differ- 
ence of  sectional  area  from  the  average  value  would  be  to  bring  the 
spots  nearer  the  mean  curve.  No  such  result  appears  to  hold  for  the 
Cambria  steel. 

For  all  the  steels,  the  sinuous  nature  of  the  curves  for  tensile  strength, 
ductility,  and  final  area  is  the  most  notable  feature  apart  from  the  dif- 
ferene^es  of  average  steepness.  This  is  particularly  remarkable  in  the 
Norway  steel.  The  humps  and  hollows  agree  very  well  in  the  various 
curves  for  the  same  steel.  Thus  a  hump  in  tensile  strength  lies  under  a 
corresponding  hump  in  final  area  and  under  a  hollow  in  elongation. 
In  other  words,  the  intrinsic  quality,  as  me.i«ured  by  efficiency  number, 
has  undergone  a  more  gradual  change  with  change  of  carbon  than  any 
single  proi)erty.  And  in  each  steel  this  property  will  be  found  to  have 
increased  with  increasing  carbon,  pointing  to  the  advisability  of  using 
higher  carbon  metal  as  far  as  improving  workmanship  will  permit. 

The  curves  of  Cambria  steel  are  much  increased  in  value  by  the 
curves  of  elastic  limit  and  elastic  ratio.  Although  the  original  spots 
for  elastic  limit  appear  somewhat  irregular,  the  first  derivwl  spots  lie 

*  Thus  it  \H  not  iiucoiumou  for  rail  metal  of  abont  .40  carbon  in  the  ingot  to  show  3 
to  4  points  higher  iu  the  bloom  and  2  to  3  points  higher  yet  in  the  finished  seotion. 
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with  almost  perfect  regularity  on  the  carve  drawn,  itself  the  most  reg- 
ul:ir  of  all  the  properties. 

The  derived  curve  of  elastic  ratio  forms  a  very  valuable  basis  from 
which  to  measure  the  physical  condition  of  the  metal  as  regards  roll 
hardening  from  cold  finishing,  or  rapid  cooling  after  finishing,  and  pos- 
sibly other  disturbing  causes.  Under  the  average  conditions  of  finish- 
ing, it  is  seen  that  for  each  carbon  there  is  a  corresponding  value  of 
elastic  ratio,  any  departure  from  which  measures  the  difference  of  phys- 
ical condition  from  the  average.  Thus,  if  the  elastic  ratio  be  higher 
than  corresponds  to  the  observed  tensile  strength,  it  is  strong  evidence 
that  the  steel  is  intrinsically  softer  than  as  indicated  by  ultimate 
strength  alone,  and  has  been  hardened  in  the  rolls  or  in  cooling.  This 
effect  may,  however,  be  interfered  with  by  comparatively  small  varia- 
tions of  other  chemical  elements  besides  carbon,  notably  phosphorus; 
and  as  illustrating  the  method  by  which  these  or  similar  curves  obtained 
under  mure  standard  conditions  may  be  employed  for  quantifying  some 
of  the  conditions  known  to  attect  the  physical  tests  of  the  mietal,  it 
may  be  as  well  to  state  the  method  of*  procedure  in  such  a  case. 

In  analyzing  the  results  of  ])hysical  test  of  a  piece  of  steel  of  known 
chemical  com])osition  made  and  teste<l  under  standard  conditions,  it  is 
first  necessary  to  examine  the  elongation  and  final  area  for  evident^e  of 
dirtiness  or  lamination  in  the  piece — the  fracture  should  also  have  l>een 
examined  for  evideni^es  of  lamination;  if  these  two  qualities  are  sufii- 
ciently  ne^r  the  caverage  we  may  i)roceed,  otherwise  little  useful  result 
can  be  obtained.  l)ei)artures  from  the  average  values  of  phosphorus 
and  manganese  are  next  examined,  and  it  is  here  necessary  to  digress 
to  note  the  nature  of  the  effects  procluced  by  variations  of  these  ele- 
ments under  ordinary  circumstances. 

As  a  hardener,  phosphorus  is  generally  considered  to  be  even  more 
effective  than  carbon,  but  its  secondary  effects  are  very  different. 
Other  things  remaining  the  same,  increase  of  phosphorus,  besides  rais- 
ing the  tensile,  strength,  notably  raises  the  elastic  ratio,  diminishes 
elongation,  and  more  especially  diminishes  the  reduction  of  area.  Its 
effect  in  diminishing  elongation,  and  probably  also  reduction  of  area, 
ap[)ears  to  be  largely  dependent  on  the  amount  of  other  elements  pres- 
ent, esi)ecially  of  silicon.  For  convenience,  the  latter  dement  must  be 
supposed  to  vary  little,  and  be  present  in  quantity  not  above  .04  per 
cent.,  as  is  common  in  open-hearth  steels.  The  effect  of  phosphorus  is 
then  identical  in  nature  to  that  of  cold  rolling  or  finishing,  and  is  to  be 
taken  acc<mnt  of  in  much  the  same  manner.  Thus,  in  estimating  the 
eftect  of  dei)arture  from  the  normal  elastic  ratio,  the  influence  of  varia- 
tions of  i)h()sphorus  will  have  been  taken  account  of.  Further,  high 
phosphorus  metal  is  more  influenced  by  cold  rolling  than  steel  with 
less  of  that  element.  Once  quantified,  under  the  condition  of  low 
silicon,  the  eftect  of  a  given  absolute  amount  of  phosphorus  may  prob- 
ably be  relied  u]>on  as  i)ractically  constant. 

Not  so  with  the  other  most  variable  element,  manganese.  The  basis 
from  which  the  effect  of  variation  is  to  be  estimated  is  itself  variable. 
To  illustrate  this,  it  is  only  necessary  to  make  use  of  observed  varia- 
tions in  the  rolling  quality  of  the  metal,  which  is  especially  influenced 
by  manganese.  Tlius,  of  two  steels  of  precisely  the  same  final  com- 
position with  respect  to  carbon,  phosphorus,  manganese,  and  sulphur, 
but  made  from  different  stock,  or  in  different  ways,  one  may  roll  well 
and  the  other  badly.  What  is  sufficient  manganese  for  one  is  insuf- 
ficient for  the  other.  This  difference  arises  either  flx>m  the  different 
conditions  in  which  the  manganese  may  exist  in  the  steel— the  most  prob- 
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able  cause — or  the  variable  amounts  remaining  of  the  oxide  of  iron  whose 
hot-shortening  effect  the  manganese  counteracts.  Under  average  con- 
ditions of  any  given  method  of  manufacture,  it  is  probable  that  a  cer- 
tain amount  of  manganese  is  necessary  to  prevent  hot  shortness,  which 
may  be  called  the  saturating  amount  of  manganese,  while  only  the 
excess  over  this  amount  is  free  to  influence  the  properties  of  strength 
and  toughness.  In  difl'erent  manufactures,  the  point  of  "saturation'^ 
of  manganese  will  probably  be  different,  while  two  heats  of  the  same 
manufacture  may  be  expected  to  vary  from  one  another  in  this  respect, 
depending  on  the  stock  and  treatment  in  the  iurnace.  The  effect  of 
excess  of  manganese  above  this  point  is  certainly  to  increase  the  tensile 
strength,  but  its  influence  in  other  respects  is  not  so  decided. 

To  quantify  the  effects  of  phosphorus  or  manganese  above  or  below 
the  average  amounts,  we  must  have  a  few  tests  of  steel  varying  only  in 
the  amount  of  one  of  these  elements  from  the  average,  from  which,  by 
comparison  with  the  carbon  curve,  a  derived  curve  can  be  constructed 
for  the  effect  of  such  variations. 

The  same  method  must  be  used  to  quantify  the  effect  of  departure 
from  the  normal  elastic  ratio  previously  corrected  for  variation  of  phos- 
phorus. 

By  this  method  of  comparison  very  fair  results  have  been  obtained 
from  the  Cambria  curves,  but  the  number  of  tests  with  special  chemical 
determinations  is  too  limited  for  perfect  accuracy.  Of  these  a  few  may 
be  instanced.     Thus, 

(Piece  450:J—1.) 

Phosphorus per  cent..       .  084 

Manganese do 488 

Ultimate  teusile  strengtli pounds..  69,230 

Elastic  liuiit do 50,000 

Corresponding  elastic  ratio per  cent..  72.22 

Final  elongation ^. do 20.00 

Final  area do ()9. 50 

An  inspection  of  these  results  shows,  from  the  high  elastic  ratio,  low 
ductility,  and  reduction  of  area,  that  the  high  tensile  strength  is  due  to 
cohl  flnishing  or  other  mechanical  hardening,  since  the  phosphorus  and 
manganese  are  very  near  the  average  values.  Careful  determination  of 
combined  carbon  in  tlie  test  piece  itself  gave  .14  per  cent.,  for  which 
the  tensile  strength  should  be  62,900  pounds,  with  a  normal  elastic  ratio 
of  64.39  per  cent.  Thus  the  increase  of  elastic  ratio  to  72.22  per  cent., 
or  by  7.83  [)er  cent.,  has  raised  the  tensile  strength  6,330  pounds.  This 
increase  of  tensile  strength  with  increase  of  elastic  ratio  is  not  probably 
at  a  uniform  rate,  but  more  rapidly  as  the  elastic  ratio  rises. 

Again, 

(Piece  4875—1.) 

Phosphorus per  cent . .       .  084 

Manganese do 208 

Ultimate  tensile  strength *. pounds..  55,400 

Elastic  limit do....  33,210 

Corresponding  elastic  ratio per  cent..  59.95 

Final  elongation do....  28.60 

Final  area do..'..  44.00 

This  steel  shows  low  manganese  and  low  elastic  ratio,  the  latter  prob- 
ably corresponding  to  comparatively  rapid  and  hot  finishing.  Accurate 
carbon  determination  of  the  test  piece  gave  .10  per  cent,  for  which  the 
normal  elastic  ratio  is  65.53  per  cent.    Estimating  the  effect  of  defect  of 
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elastic  ratio  below  normal  value  as  somewhat  less  than  that  of  excess, 
the  diflference  of  tensile  strength  corresponding  to  the  defect  of  elastic 
ratio  of  5.58  per  cent,  may  be  stated  at  about  3,000  pounds  :  or,  under 
average  conditions  of  finishing,  the  tensile  strength  would  be  about 
68,400  i)onnds.  As  the  tensile  strength  under  these  conditions,  with 
average  manganese,  would  be  59,270  pounds,  the  defect  of  .24  per  cent, 
of  manganese  below  the  average  of  .45  per  cent,  diminished  the  tensile 
strength  by  not  more  than  8.0  pounds,  provided  none  of  the  defect  of 
elastic  ratio  is  <lue  to  the  low  manganese.  An  equal  excess  of  man- 
ganese above  the  average  value  has  a  much  greater  influence  on  the 
tensile  strength,  the  saturating  amount  for  this  steel  being  believed  to 
be  near  .40  i)er  cent. 

If  we  now  consider  the  special  tests  of  this  steel  taken  from  the  deck- 
beam  web,  as  given  in  Table  XXXI. — the  tests  from  the  flat  given  in 
the  same  table  have  bf^en  mentioned  as  showing  probable  cold  straight- 
ening or  other  treatnient  such  that  the  elastic  limit  is  not  sufficiently 
marked — we  have  for  the  mean  of  the  two  pieces — * 

PhosplioniH (K^o 

Manpnncsc  (one  picro) :^j 

Ultimate  tensile  strenjjth pounds..   (^,017 

Elastic  ratio 61.  IH 

Final  elongation 26.  CO 

Final  area ^):[y.  1»; 

This  st<»el  shows  slight  departure  from  average  conditions  in  manga- 
nese, ])h()sphorus,  and  elastic  ratio.  Tlie  defect  of  manganese  of  .0(>4 
per  cent,  may  be  credited  with  about  200  pounds  tensile  strength. 
The  normal  elastic  ratio  corresi)onding  to  the  tensile  strength  so  in- 
creased to  ()t3,217  pounds  is  about  G4.35  percent.  The  defect,  therefore, 
is  to  be  taken  as  .'^.17  per  cent.,  probably  affecting  the  tensile  strength 
by  about  1,000  pcninds.  So  that  bringing  this  steel  up  to  the  average 
conditions  the  tensile  strength  would  be  about  64,217  pounds,  corre- 
sponding to  .10  carbon.  The  carbon  of  one  piece  was  .14  per  cent,  and 
of  the  otlier  .10  per  cent. 

The  above  special  cases  have  been  considered  only  in  order  to  clearly 
show  the  n^ethod  of  com])arison.  Many  of  the  assumptions  made,  though 
formed  on  much  more  extended  comparison,  are  still  erode.  Above  all, 
the  condition  of  the  manganese  is  always  uncertain,  and  something  of 
the  history  of  the  stock  and  working  in  the  furnace  is  necessary  for  any 
nice  estimate  of  its  effect.  Nevertheless,  the  consistency  of  tiie  physi- 
cal and  chemical  condition  of  steel  of  this  manufacture,  tested  as  this 
was  under  fairly  standard  conditions,  is  truly  surprising,  and  the  method 
is  highly  suggestive  of  that  which  should  be  pursued  in  treating  the 
results  of  steel  of  given  manufacture  tested  physically  and  chemically 
under  absolutely  standard  conditions,  with  special  regard  to  the  chemi- 
cal determinations  being  made  on  the  metal  of  the  test  piece  itself. 
Under  such  circumstances  alone  can  the  complex  influences  affecting 
the  behavior  of  a  piece  of  steel  be  separately  quantified  and  nicely  bal- 
anced, and,  from  comparison  of  such  results  from  steels  of  different 
manufacture,  conclusions  of  the  very  highest  interest  may  be  also  ex- 
pected. 

Combination  or  comparison  of  the  curves  obtained  for  the  thi-ee  steels 
is  not  possible  with  any  accuracy,  the  conditions  of  physical  treatment^ 
manufacture,  and  carbon  determinations  being  too  widely  different.   It 
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appears  probable,  however,  that  open-hearth  mild  steel  of  about  .07  per 
cent,  phosphorus,  tested  under  the  average  couditious  of  this  inspec- 
tion, should  show  an  average  increase  of  tensile  strength  of  not  far 
from  650  pounds  per  square  inch  for  an  increase  of  .01  per  cent,  of  car- 
bon in  the  finished  product  with  a  simultaneous  decrease  of  from  .10  to 
.12  per  cent,  of  final  elongation  in  a  piece  of  average  dimensions,  60,000 
pounds  tensile  strength  and  27  per  cent,  elongation  corresponding  to 
about  .10  per  cent  of  carbon  by  color  test  in  the  test  piece  itself.*  Large 
variations  from  these  average  results  are  to  be  expected  from  varying 
conditions  of  treatment  and  manufacture. 


*  It  bats  loDg  been  known  that  the  rate  of  increase  of  tensile  strength  itself  increases 
with  increasiog  carbon. 
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APPENDIX. 


Admibaltv,  .VaennJker  , 
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width  irom  end  lo  end 
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motion,  with  uu  elongation  of  20  per  cent,  in  a  length  of.  8  inches.  The  anji;le,  tee, 
nd  bar  steel  and  rivets  to  stand  snch  forge  tests,  both  hot  and  cold,  as  may  be  sufii- 
ient,  in  the  opinion  of  the  overseer,  to  prove  soundness  of  material  and  fitne.ss  for 
he  service  intended. 

Strips  cut  lengthwise  or  crosswise,  1^  inches  wide,  heated  uniformly  to  a  low 
herry-red,  and  cooled  in  water  of  82°  Fahr.,  must  stand  bending  double  in  a  press 
i>  a  curve,  of  which  the  inner  radius  is  one  and  a  half  times  the  thickness  of  the  steel 
pasted. 

The  strips  are  all  to  be  cut  in  a  planing  machine,  and  to  have  the  sharp  edges 
aken  off. 

The  ductility  of  every  plate,  angle,  «fec.,  is  to  be  ascertained  by  the  application  of 
ne  or  both  of  these  tests  to  the  shearings,  or  by  bending  them  cold  by  the  hammer. 

All  steel  is  to  be  free  from  lamination  and  injurious  surface  defects. 

The  pieces  of  plate,  Jungle,  &c.,  cut.  out  for  testing  are  to  be  of  parallel  width  from 
nd  to  end.  or  for  at  least  8  inches  of  length. 

STEEL   FOR   Fl'RNAC  ES.      TESTS. 

The  furnaces  and  combustion  chambers  are  to  be  made  of  steel  of  special  soft  quality. 

u  addition  to  the  above  tests,  these  plates  are  to  bo  tested  by  welding  and  forging, 

tnd  some  of  the  welded  pieces  are  to  be  broken  in  the  testing  machine  to  ascertain 

b*5  efficiency  of  the  welding.     The  tensile  strength  of  these  plates  must  not  exceed 

tons  per  square  inch. 

STKEL   CASTIXtiS.      TESTS. 

All  steel  castings  for  eugiues  are  to  satisfy  the  following  conditions:  Tensile 
itrength  l>etween  28  and  32  tons  per  squnre  inch,  with  an  extension  in  8  inches  of 
ength  of  at  least  10  per  cent.  Bars  of  the  same  metal  1|  inches  square  should  be 
'apable  of  l>ending  cold  without  fracture,  through  siu  angle  of  90^,  over  a  radius  not 
rreater  than  2  inches.     Test  pieces  are  to  be  taken  from  each  important  casting. 


ADMIRALTY  INSTRIH  TIONS  FOR  TREATMENT  OF  MILD  STEEL. 

(1)  All  jdates  or  bars  which  can  be  bent  cold  are  to  be  so  treated  ;  and  if  the  whole 
ength  cannot  be  bent  cold,  heating  is  to  be  had  recourse  to  over  as  little  length  as 
>os8ible. 

(2)  In  cases  where  plates  or  bars  have  to  be  heated,  the  greatest  care  should  be 
uiken  to  prevent  any  work  being  done  upon  the  material  after  it  has  fallen  to  the 
langerous  limit  of  teujperature  known  as  a  ''blue  heat*"— say  from  600*  to  40(F  F.. 
Should  this  limit  be  reached  during  working,  the  plates  or  bars  should  be  reheated. 

(3)  Where  plates  or  bars  have  been  heated  throughout  for  bending,  flanging,  «fec., 
md  the  work  has  been  completed  at  one  heat,  subsequent  annealing  is  unnecessary. 

(4)  Where  simple  forge-work  has  been  done,  such  as  the  formation  of  the  joggles, 
jomers,  and  easy  curves  or  bends,  on  portions  of  plates  or  bars,  and  the  material  has 
lot  been  much  distressed,  subsequent  annealing  is  unnecessary. 

(5)  Plates  or  bars  wbicli  have  had  a  large  amount  of  work  j>ut  upo»»  them  while 
lot,  and  have  had  to  hv  reheated;  should  be  subsequently  annealed.  It  is  preferred 
hat  this  annealing  should  be  done  simultaneously  over  the  whole  of  each  plate  or 
)ar  when  thi»*  can  be  done  conveniently.  If  it  is  inconvenient  to  perform  the  opera- 
ion  of  annealing  at  one  time  for  the  whole  of  a  plate  or  bar,  portions  may  be  an- 
lealed  s«*parately,  proper  care  being  taken  to  prevent  an  abrupt  termination  of  the 
ine  of  heat.  If  tlie  severe  working  has  been  limited  to  a  comparatively  small  part 
)f  a  plate  or  bar,  annealing  may  be  limited  to  the  parts  which  have  I>een  heated,  the 
anie  care  being  taken  to  prevent  an  abrupt  termination  of  the  line  of  heat. 

(T))  If  desired,  exceptionally  long  or  quickly  curve<l  bars,  snch  as  frames,  may  be 
brnied  of  shorter  ])ie(eH,  with  the  butts  suital)ly  shifted  and  strapped. 

(7)  In  cas«'s  where  any  bar  or  plate  shows  signs  of  failure  or  fracture  in  working, 
he  details  of  the  eases  should  be  forwarded  to  the  admiralty,  in  order  that  instruc-    . 
ions  may  be  given  as  to  the  disposal  of  the  bar  or  plate. 

(H)  It  is  not  necessary  to  anneal  ])lates  or  bars  after  punching,  as  a  means  of  mak- 
ug  good  damage  done  in  ))unching.  F'or  plating  which  forms  an  important  feature 
n  the  general  structural  strength,  such  as  the  outer  bottom  plating,  deck  plating, 
leek  stringers,  <&c.,  all  butt  straps  shall  have  the  holes  drilled  or  be  annealed  after 
he  htdes  are  punched.  In  outer  bottom  plating,  the  holes,  which  are  to  be  counier- 
unk,  should  be  ])unched  about  |  inch  less  in  diameter  than  the  rivets  which  are  used, 
he  enlargement  of  the  h<>le^  being  made  in  the  countersinking,  which  should  in  all 
ases  be  carried  through  the  whole  thickness  of  the  plates. 
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(9)  Snap  riveting  is  only  to  be  employed  for  the  iotemal  work  on  transverse  bulk- 
heads, doors,  framing,  and  other  subordinate  parts  of  the  structure,  but  on  stringcrH, 
deck  plating,  and  other  parts  subjected  to  considerable  tensile  strain  countersunk 
rivetin<;  is  to  be  used,  and  the  holes  treated  similarly  to  those  in  the  outside  platiug. 

(10)  It  is  important  that  the  whole  surface  of  the  bottom  plating  should  be  thor- 
oughly cleared  of  the  scale  formed  in  manufacture  before  any  paint  or  composition  is 
put  upon  it.  Detailed  instructions  as  to  the  methods  of  removing  the  scale  are  given 
on  NS.  3,01)0  of  January  24,  lw81. 

ADMiitALTY,  Hepteinber  If  1881. 


BRITISH  ADMIRALTY  CODE  OF  TESTS  FOR  STEEL  RIVETS. 


(1)  The  rivets  are  to  be  made  at  the  works  of  a  firm  approved  of  by  the 
('controller  of  the  navy,  and  in  strict  accordance  with  -the  dimensions  given 
in  the  sche<lule  and  with  the  drawings  hereunto  annexed.  Each  riv<;t  is  to 
be  marked  in  one  place  with  the  broad  arrow.  They  are  to  be  supplied  of 
any  length  demanded. 
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Drawings  of  l-i»eh  riveU  of  the  several  dintvripUoHtf  speoyied  in  ike  Bckedule  ktreMfiik. 


testing  ....... ...-..,  .....,,  >-.  X - .'» « — " 

Pieces  cut  from  every  bar.  heati'd  uniformly  to  a  low  cheny-ied,  and  cooled  iu 
water  of  8^  F.  must  stand  bending  in  a  press  to  a  curve  of  which  the  inner  radios 
is  equal  to  the  radius  of  the  bar  tested. 
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TESTS. 

(3)  Th«  whole  of  the  said  rivets  are  to  be  properly  heated  in  making,  and  care  is  to 
bo  taken  that  the  finished  rivets  cool  gradually.  The  rivets  are  to  stand  the  following 
forge  tests : 

(a)  Bending  cold  without  fracture  in  the  manner  shown  in  Fig.  1  in  the  annexed 
diagram,  where  the  line  A  B  equals  one  diameter  of  the  rivet. 

(b)  Bending  hot  without  fracture  in  the  manner  shown  in  Fig.  2. 

(c)  Flattening  of  the  rivet  head,  while  hot,  in  the  manner  shown  in  Fig  3,  without 
cracking  at  the  edges.  The  head  to  be  flattened  until  its  diameter  is  2^  times  the 
diameter  of  the  shank. 

(d)  The  shank  of  the  rivet  to  be  nicked  on  one  side  and  bent  over  to  show  the  qual- 
ity of  the  material. 


Fig. 


1. 


Fig.  2. 


Fig.  3. 


One  rivet  in  every  huudred  to  be  fortre-tested  as  a  sample. 

(4)  Any  such  person  or  persons  as  their  lordships  shall  from  time  to  time  direct  or 
ap)>oint  shall  be  suffered  to  enter  into  and  inspect  the  manufactory  or  works  belong- 
ing to  the  maker  of  the  rivets  when  the  said  rivets  are  beiug  manufactured.  And 
such  inspector  shall  bo  at  liberty  to  test  the  materal  to  be  supplied,  in  any  manner  he 
may  see  fit,  and  a  pro]>er  testing  machine  shall  be  kept  at  the  works  for  this  purpose, 
at  the  expense  of  the  contractor.  Rivets  which  have  passe<l  inspection  by  the  in- 
spector shall  be  marked  by  the  contractor  in  any  manner  the  inspector  may  desire, 
and  when  so  marked  shall  not  be  subject  to  rejection. 

The  materials  and  labor  necessary  to  carry  out  tests  are  to  be  found  by  the  con- 
tractor. 

Schedule  of  dimensions. 
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TESTS    FOR    PLATE  AND   OTHER   IRON  USED   IN    BUILDING   SHIPS    FOR 

HER  MAJESTY'S  NAVY. 


l»LATK-IROX   (FIRST  CLASS). 

B.  B. 


Admikalty,  July  3,  188i». 


Tensile  utrain  per  aquare  indi. — Leugthways,  22  tons;  crossways,  IS  tons. 

Fitrge  tent  {hot), — All  plates  of  the  first  class,  of  1   inch  in  thickness  and   uutler, 
should  be  of  such  ductility  as  to  admit  of  bending  hot  to  the  following  angles 
Lengthways  of  the  grain,  P^')  degrees;  across,  IK)  degrees. 

Forge  tent  (void). — All  plat^es  of  the  iirst  class  should  admit  of  bending  cold,  without 
fracture,  as  follows: 

For  plate-iron  of  firnt  classj  or  B,  B.,  and  of  middle  clai9. 
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With  the  grain. :  Acroaa  the  grain. 


Thickness  of 



.  _ 

plate. 

Through  an  an- 

Throagh an  an 

gle  of— 

gle  of- 

o 

o 

^Binch 

30 

121 

iinch 

35 

1,1 

/«inch 

42| 

17* 

finch 

SO 

20 

A  inch 

00 

25 

iinch 

70 

10 

PLATK-IKOX  (MIDDLK  AND  SECOND  CLASS). 

B. 

Tensile  strain  per  square  ineh. — Leugthways,  20  tons ;  crossways,  17  tons. 

Forge  test  (h0t). — All  plates  of  the  second  class,  of  1  inoh  in  tibiokneas  and  under, 
should  be  of  sucli  ductility  as  to  admit  of  bending  hot,  withoat  ftacture,  to  the  fol- 
lowing angles :  Lengthways  of  the  grain,  90  degrees ;  aoroas  jsrain,  60  degrees. 

Forge  test  {oold). — All  plates  of  the  second  class  should  admit  of  bending  cold,  with- 
out fnicture,  as  follows: 

For  plate-iron  of  second  cUuMj  or  B. 


j  Width  of  grain.   AcrosH  the  grain.  '  j  Width  of  graia. 

Thickness    ,  Thickness    - 


Across  the  grain. 


,     of  pUte.     .  xjjj^^j^jj  ^jj  jjjj.    Through  an  an-  j!     ®^  P***®*     i  Thxoogh  an  an-  j  Thnmgh  aa  an 
!         gle  of—  gle  of—  i        gloo^  gle  of— 


1  inch 
iS  inch 

jf  inch. 
{'i  inch. 

2  inch, 
i J  inch. 

{  inrh. 


o 
10 

10 

15 

15 

17* 

20 

22i 


I, 


5 
5 

74 


Vuinch. 

I  inch, 
i^sinoh. 

finch. 
A  inch. 

i  inch . 


o 
25 

80 

a7i 

46 
56 

66 


o 
16 

16 

174 


I 


Plates,  both  hot  and  cold,  should  be  test^^d  on  a  cast-iron  slab,  haviDg  a  lair  snrfker, 
with  an  edge  at  right  angles,  the  corner  being  roanded  off  with  a  radios  of  half  an 
inch. 

The  ])ortion  of  the  plate  tested,  for  both  hot  and  cold  tests.  Is  to  be  4  feet  in 
^ngth,  across  the  grain,  and  the  full  width  of  the  plate  wiUi  the  grmin. 
The  plate  should  be  bent  at  a  distance  of  from  3  to  6  inches  ftom  the  adge. 
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It  is  intended  that  all  the  iron  shall  stand  the  forge  t.ests -herein  named,  when  taken 
four-feet  in  lengths,  across  the  grain,  and  the  whole  width  of  the  plate  along  the 
grain,  whenever  it  may  he  necessary  to  try  so  large  a  piece,  hut  a  smaller  sample  will 
generally  answer  every  purpose. 

All  plates  to  he  free  from  lamination  and  injurious  surface  defects. 

One  plate  to  he  taken  indiscriminately  for  testing  from  every  thickness  of  plate 
sent  in  per  invoice,  provided  they  do  not  exceed  fifty  in  numher,  or  portion  of  fifty. 

Where  plates  of  several  thicknesses  are  invoiced  together,  and  there  are  hut  few 
plates  of  any  one  thickness,  a  separate  test  for  plates  of  each  thickness  need  not  he 
made;  but  no  lot  of  plates  of  any  one  thickness  must  be  rejected  before  one  of  that 
lot  has  been  tested. 

MOLDED   IROX. 

Jnclu4ing  angUj  bulb,  tee,  angle-bulb^  tee-bulbj  channel,  and  other  descriptions  at  molded 

iron  of  ordinary  form. 

Tensile  strain  per  square  inch  with  the  ^ain,  for  every  description,  22  tons. 
The  ductility  and  other  qualities  of  the  iron  should  be  such  as  to  admit  of  its  being 
l>ent  hot  and  cold  in  the  following  manner,  without  fracture: 

ANOLK-IRON. 

Forge  test  (hot).  -Angle-iron  should  be  tested  hot  by  being  bent,  thus: 


and  also  by  being  flattened,  thus : 


/ ^ . 


and  the  end  bent  over,  thus : 


Fofge  teat  (cold). — Angle-iron  should  also  be  notched  and  broken  across  cold,  to  show 
the  quality  of  the  iron,  and  one  flange  should  be  cut  off  and  bent  cold,  thus: 


TKE-IRON. 


Forge  test  (hot), — Tee-iron  should  be  tested  hot  by  being  bent,  thus 
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Forge  test  (cold). — The  cold  t<^t  for  tee-iron  should  he  similar  to  that  for  aagle-iron. 


TEE-BULB  IRON. 


Forge  tests  {hot  and  cold), — Tee-halh  iron  shouhl  be  tested  hot  by  catting  off  the  bulb 
and  testing  the  remainder  in  the  same  manner  as  tee-iron,  and  the  bulb  should  b« 
notched  on  one  side  and  broken  cold  to  show  the  quality  of  the  iron. 


ANGLR-BULB  IRON. 


Forge  tests  {hot  and  cold), — Angle-bulb  iron  should  be  tested  in  the  same  manner  at 
angle-iron,  after  the  bulb  has  been  cut  off,  and  the  bulb  itself  should  be  test^^d  simi- 
larly to  that  of  the  tee-bulb  iron. 


BULB  IRON. 


Forge  tests  {hot  and  cold).  —Bulb  iron  should  be  tested  hot  by  cutting  off  the  bulb 
and  bending  with  tho  web  acrosH  the  grain,  thus : 


and  the  bulb  should  be  notched  on  one  side  and  broken  cold,  to  show  the  quality  of 
the  iron. 

CHANNEL  IRON. 

Forge  tests  {hot  and  cold). — Chnnnul  iron  should  be  tested  hot  by  being  l>«ot  thus: 


and  one  of  the  liauges  should  be  cut  off  and  bent  cold,  as  for  angle  iron.     A  aampU 
should  be  notched  and  broken  cold,  to  show  the  quality  of  the  iron. 

OTHER   DEBCRIPTION8  OF  MOLDED  IRON. 

Other  descriptions  of  molded  iron  should  be  tested  in  a  similar  manner  to  the  fore- 
going, according  tb  the  form. 

Allmolded  iron  to  be  free  from  lamination  and  injurious  surfiioe  defects. 

One  sample  should  be  taken  iudiscrimiuately  for  testing  ftom  eyeiy  description  of 
molded  iron  included  in  one  invoice,  provided  the  numberof  bars  of  the  same  kind  so 
included  does  not  exceed  fifty;  and  if  this  number  is  exceeded,  one  sample  is  to  lie 
taken  for  every  additional  lifty  or  ))ortion  of  tifty. 

BAR   AND  OTHER  IRON. 

Including  flat  or  round  bar,  molding ^  nanh-bar,  half-rovnd,  and  Hgwiemt^  iron,  nail-roi 

iron,  hoop-iron,  ^c. 

In  this  kind  of  iron  that  marked  *^  Best  Best"  should  in  every  case  stand  a  tensile 
strain,  with  the  grain  of  22  tons  per  square  inch,  and  the  whole  of  the  iron  should 
stand  such  forge  tests,  both  hot  and  cold,  as  may  be  deemed  expedient. 

The  foregoing  tests,  and  such  others  as  may  be  considered  necessary  by  the  con- 
troller of  the  Navy  and  the  overseer,  are  to  be  carried  oat  by,  and  at  the  expense  of, 
the  ship  contractors. 
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TESTS  FOR   BOILER-PLATE  IRON. 

TmtiU  tirain per  square  incA.— LeDgthways,  21  tons;  Crossways,  18  tons. 

FoTfe  test  {kof), — All  plates  of  one  inch  in  thickness  and  under  should  be  of  such 
ductility  as  to  admit  of  bending  hot,  without  fracture,  to  the  following  angles :  Length- 
ways sf  the  grain,  125  degrees ;  across  the  grain,  100  degrees. 

Forge  Teat  (cold). 


With  the  grain. 


Across  the 
gram. 


Thioknesa  of  plate. 


Throiiffh  an        Tbrouf;h  an 
angle  of —  angle  of — 


I 

I  inch 

II  inch 

linoh 

41  inch 

|inch 

iiinch 

I  inch   

Ainch 

i  inch 

{a  inch 

i  inch 

A  inch 

ilnch 


o 
15 

17.5 

20 

22.5 

25 

28 

32.5 

37.5 

42.5 

48.5 

55 

C5 

75 


0 

5 

e.5 

7.5 
9 
10 

n.5 

12.5 
14 

17.5 

20 

25 

30 

35 


REgUIREMENTS    FOR   STKEL   FOR   HULLS   AND 

THE  FRENCH  NAVY. 


BOILERS   OF   SHIPS   FOR 


[No.  r>2. — The  minister  of  marine  and  of  the  colonies  to  the  vice-a<lrairals  command- 
ing in  chief,  maritime  prefects,  the  directors  of  the  establishment  d'Indret,  and  the 
Forges de  la  ChauHsade.  Second  direction,  material ;  fourth  bureau,  general  supplies: 
Hrst  bureau,  naval  couKtruction.] 

(JlaBtifioation  of  nttet  plates  and  rolled  bars — InHiructionn  as  to  their  use  and  the  test^  f# 

irhich  they  are  to  he  subjected  for  acceptance. 

pAins,  February  9, 1885. 

Gkhtlkmen  :  The  somewhat  extended  trial  which  the  navy  has  made  of  the  cir- 
cular of  May  11,  187(),  moditied  by  that  of  May  7,  1H77,  ])ermits  me  to  state  that  the 
conditions  relating  to  the  tensile  tests,  besides  assigning  practically  too  narrow  limit<% 
Ui  the  manufacture,  c()rrrH])oud  to  a  quality  of  steel  which  was  not  always  sufficiently 
miUl  for  the  ]MirpoHe  intended. 

The  pn)gress  realized  for  several  years  in  this  branch  of  metallurgy  has  led  me  to 
omit  from  the  new  circular  the  gradations  of  price  assigned  to  the  ditfei-ent  classes 
of  steel  plates;  they  were  exaggerated,  and  would  occision,  if  continued,  a  sensible 
loss  to  the  treasury.  It  is  sufficient,  in  taking  account  of  the  difficulties  of  manu- 
facture, to  establish  wide  divisions,  much  more  simple,  for  each  of  which  the  contract- 
ors must  fix  distinct  prices  in  their  tenders. 

The  new  circular  contains  also  certain  modifications  of  less  importance,  which  will 
lie  made  sufficiently  eviiiiMit  by  a  comparative  examination. 

Consequently  I  hav«  decided  that  the  following  instructions  shall  replace  those  of 
May  11,  1876,  and  of  May  7,  1877.     Its  insertion  in  the  official  bnlletin  of  the  navy  will 
l)e  sufficient  notification. 
Receive,  Ac., 

A.  PEYRON. 
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Classification  of  plates  ^  and  of  strips  and  straps,  according  to  their  dimensionM. 

(February  9,  18H5.) 

Plates  are  detined  by  a  width  greater  tUau  400  millimeters  (15f  inches).  The 
denominatios  of  strips  and  straps  [bandes  on  coavre-joint«]  is  resefved  for  those 
whose  width  docs  not  exceed  400  millimeters. 

SUBDIVISION  OF   PLATES. 

Plates  will  form  four  divisions — thin  plates,  medium  plates,  thick  plat«s,  and  extc"  ** 
wide  thick  plates — as  follows: 

(1)  Thin  pliites,  from   1|  millimeters  [.059    inch]  thick   to  4  milliniAters   [.15'3' 
inch],  exclusive,  of  1.60  meters  [63  inches]  maximum  width  and  7  meters  [22  feet  11  — 
inches]  maximum  length. 

(2)  Medium  plates,  from  4  millimeters  [.1575  inch]  to  8  millimeters  [.315  inct:^ 
thick,  exclusive  of  1.80  meters,  [70J  inches]  maximum  width  and  8  meters  [!!J6  fe^^ 
3  inches]  maximum  length. 

(3)  Jhick  plates,  from  8  millimeters  [.315  inch]  thick  and  above,  of  1.80  metei — 
1,70}  inches]  maximum  width,  and  10  meters  [32  feet  9}  inches]  maximum  length. 

(4)  Extra  wide  thick  plates  of  8   millimeters   [.315  inch]   and  over  in  thicknesf^ 
between  1.80  meters  [70}  inches]  and  2.10  meters  [82f  inches]  wide,  and  a  maxiniurv 
length  of  10  meters  [32  feet  9|  inches]. 

Plates  not  rectangular,  but  with  straight  sides,  may  be  demanded,  and  will  be  paid 
for  at  the  rate  of  3  francs  per  100  kilograms  [about  i  cent  per  ponnd]  more  thai  ■ 
the  rectangular  plates  from  which  they  were  cut. 

SUBDIVISION  OF   STRIPS  AND  STRAPS. 

(1^  Thin  strips,  from  H  millimeters  [.059  inch]  to  4  millimeters  [.1575  inch],  ex- 
clusive, and  of  7  meters  [22  feet  llf  inches]  maximum  length. 

(2)  Medium  strips,  4  millimeters  [.1575  inch]  to  8  millimeteni  [.315  inch]  thick, 
exclusive,  and  of  8  meters  [26  feet  3  inches]  maximum  length. 

(3)  Thick  strips,  8  millimeters  [.315  inch]  and  over  thick,  and  of  10  meters  [3*2 
feet  9}  inches]  maximum  length. 

Forms  of  tenders,  inserted  after  the  conditions  of  contract,  will  be  made  so  that 
bidders  may  affix  a  price  for  each  of  these  subdivisions. 

Extra  thin  plates  and  strips  below  1^  millimeteni  ^.059  inoli]  thick,  and  thin, 
medium,  and  tbick  plates  and  strips,  which,  by  their  width  and  length,  may  not  be 
comprised  in  the  above  classitication,  will  be  the  subject  of  special  contracts. 

TESTS  OF  ACCEPTANCE. 

To  insure  the  quality  of  steel  plates  and  strips,  three  kinds  of  tests  will  be  ma^le : 
(1)  cold  tests;  (2)  hot  tests ;  (3)  temper  tests. 

(1)  Cold  tests.— The  object  of  these  tests  will  be  to  determine  the  resistance  of  the 
metal  to  rupture  and  it«  capacity  for  elongation  both  with  and  across  the  grain 
(always  provided  the  width  is  sufficient). 

The  mean  results  of  resistance  and  elongation  in  these  two  directions  will  be  sepa- 
rately obtained,  by  at  least  five  tests  for  each. 

For  these  tests,  pieces  will  be  cut  from  a  certain  number  of  sheets  or  strips  taken 
at  random  from  each  delivery.  Tliese  pieces  will  be  fashioned  so  as  to  haye  a  rect- 
angular section  of  which  the  smaller  side  is  the  thickness  of  the  piece,  and  the  longer 
side  will  be  30  millimeters  [1.181  inch]  for  plates  of  4  millimeters  [.1575  inch]  and 
over,  and  20  millimeters  [.7874  inch]  for  plates  of  less  than  4  miUimetern  [.1575  inch], 
t.  e.,  for  plates  called  thin.  However,  for  plates  of  20  millimeters  [.7874  inch]  and 
over,  the  width  should  be  equal  to  the  thickness,  so  that  the  section  of  the  piece  will 
be  a  square  of  side  equal  to  the  thickness. 

The  length  of  the  prismatic  portion  taken  for  tension  will  be  always  exactly  SO 
centimeters  (7.874  inches)  laid  off  by  two  punch  marks,  and  terminating  in  fillets,  so 
that  rupture  may  always  take  place  between  the  punch  marks. 

On  no  account  may  the  pieces  be  reheated  after  being  removed  flrom  the  sheets. 

Each  iiiece  shall  l/o  subjected  to  an  initial  load  determined  so  as  to  prodace  a  stress 
eqnal  to  eight-tenths  of  the  breaking  stress  calculated  accordiDg  to  the  accompany- 
ing tables.  This  first  load  will  be  maintained  in  action  for  one  minute,  unless  the 
piece  continues  to  stretch  after  this  lapse  of  time,  when  no  further  load  will  be  added 
until  the  elongation  ceases. 

At  intervals  of  a  quarter  of  a  minute  successive  loads  will  be  added  of  one-half  kilo* 
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raui  per  sqnare  millimeter  (711  pounds  per  square  inch) ;  these  intervals  may  al- 
ways be  prolonged  when  necessary,  i.  e.j  so  that  no  additional  load  may  he  added 
while  the  piece  continues  to  stretch  under  the  prece<ling  load.  The  elongation  cor- 
responding to  each  load  will  be  noted  as  measured  on  the  length  of  20  centimeters  be- 
tween  pnnch  marks. 

No  test  piece  considereil  satisfactory  is  to  break  under  the  initial  load,  whatever 
the  corresponding  elongation  ;  nor  give  a  final  elongation  less  than  eight-tenths  of  the 
dual  elongation  demanded,  whatever  may  be  the  corresponding  breaKing  load. 

The  least  mean  breaking  loads  per  square  millimeter  of  original  section,  and  the 
ieant  elongations  per  cent,  demanded  of  pieces  subjected  to  test,  are  given  in  the  an- 
nexed Table  I.  for  plates,  and  in  Table  11., for  strips  and  straps. 

It  will  be  observed  that  for  plates  no  distinction  is  made  between  the  results  de- 
manded with  and  across  the  grain.  The  figures  of  Table  I.  are  to  be  obtained  for  both 
directions. 

Not  80  for  strips.  Here,  indeed,  from  the  method  of  rolling,  the  strength  and  elonga- 
tion with  the  grain  should  be  greater  than  across  it ;  besides,  for  narntw  strips,  in 
most  cases  test  pieces  cannot  be  taken  across  the  grain.  Accordingly  Table  II.  has 
different  figures  for  the  two  cases. 


Table  I. — Plates, 


Thickuesfl. 


MUUmtUn. 
l^to   3  ... 

2  to   8  ... 

3  to   4  ... 

4  to  6  ... 
6  to  8  ... 
8   to  20  ... 

2V    to30  ... 


.060  to 
.079  to 
.118  to 
. 1575  to 
.286  to 
.315   to 


Tnehei. 

.079,  exclusive. 
.  118,  excluHive 
.  1575,  exclasive 

236,  exclnsive  . 

315,  exolnsive  . 

787,  excluaive  . 


.787    tol.lSl.inciosiye. 


Ship  platen. 


Least  meau  stress. 


KUoM.per 
tq.  mm. 
47 
46 
45 
45 
43 
42 
42 


IA>».per 
sq.  inek. 
66,830 
65.420 
63,990 
63,990 
61,150 
59,730 
59, 730 


-3 

So 
OS 


a 


8* 


Boiler  plates. 


--1 


I   I 


Least  nieaD  stress. 


-3 
^§ 

a? 

■So 


Per  eerU, 
10 
13 
16 
18 
21 
22 
24 


Kilot.per^  Lbs.pgr 
Mq.  mm.    I  »q.  ineh. 


Per  cent. 


45 
42 
42 
40 


63,985 
50.720 
59,720 
66,880 


22 
25 
26 
26 


A  rednction  will  be  allowed  in  the  least  meau  resistance  up  to  2  kilograms  (2,844 
pounds)  provided  this  deficiency  is  compensated  for  by  such  an  increase  of  elonga- 
tion that  the  sum  of  the  resistances  and  elongations  is  not  less  than  as  given  iir  the 
table. 

Not  the  least  reduction  of  elongation  will  be  allowed. 

Tablk  II. — Strips  or  straps. 


Lengthways. 


Crosaways. 


Thicknei«H. 


Least  meaD  stress. 


MiUimeterM. 

l|to   4  ... 

4    to   6... 

6   to   8  ... 

8   to  20  ... 
20   to  30  . . . 


Inches. 
.  050  to  .  1575,  exolnsive 
.  1575  to  .  236,  exclasive  . 
.  236  to  .  315,  exolusive  . 
.  315  to  .  787,  exclusive  . 
.787    tol.  181,  inclasive.. 


KHoe.per 

Lbt.per 

eq.mm,     sq.ineh. 

47 

66,880 

46 

65.410 

44 

62,570 

48 

61,140 

48 

61,140 

«  a 

a 


J 


Percent. 
13 
19 
22 
23 
25 


Least  mean  stress. 


KUoe.  per   Lbt.  per 


$q.  mm. 
45 
44 
42 
41 
41 


»q.  ineh. 
63.990 
62.570 
59,720 
56.300 
58,800 


a? 

o 


I 


Percent. 
12 
17 
20 
21 
28 


A  reduction  will  be  allowed  in  the  least  mean  resistances  to  the  same  extent  and 
with  the  same  compensation  of  elongation  as  for  plates. 
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(2)  Hot  tents, — The  t^Ht  will  couHiHt  in  forming  from  a  piece  of  plato  of  suitable  di- 
mensions  a  liemiHpherical  cnp,  with  a  Hat  rim  retained  in  the  original  plane  of  the 
plate. 

The  diameter  of  the  henuHphere,  nieaHurod  on  the  inside,  is  to  be  equal  to  forty 
times  the  thickness  of  the  ])latc,  and  the  width  of  the  tTat  circalar  rim  is  to  bt;  ten 
times  this  thickness.  This  flat  rim  is  to  join  on  to  the  spherical  part  by  a  bend,  of 
which  the  radius,  measured  on  the  inside  of  the  angle  shall  be,  at  most,  etpial  to  the 
thickness  of  the  plate. 

Besides  this,  tor  plates  of  more  than  r>  millimeters  thickness  there  shall  iM;  fash- 
ioned a  box  with  a  s(|uare  base,  with  the  sides  at  right  angles  with  the  i>1ane  of  the 
plate;  the  base  of  this  box  shall  have  for  its  side  thirty  times  the  thickness  of  the 
]>late,  and  the  raised  rims,  measured  on  the  inside,  shall  have  for  their  height  ten 
times  this  thickness.  The  bottom  of  this  box  shall  be  pierced  in  the  middle  with  a 
circular  hole,  with  edges  raised  at  right  angles  to  the  plaTie  of  the  bottom,  and  on 
the  op])osit(5  side  to  that  of  the  rim  of  the  box.  The  diamet4*r  of  this  hole,  mcaMured 
on  the  insidt;  after  the  work  is  done,  is  to  be  twenty  times  the  thickness  of  the  plate, 
and  the  height  of  the  raised  eilge  is  to  be  live  times  this  thickness.  All  angles  are 
to  be  rounded,  their  internal  bend  tiaving  for  radius  the  thickness  of  the  plate. 

The  pieces  so  fashioned,  with  all  the  precautions  refpiirod  in  working  steel,  must 
present  neither  Haws  nor  cracks  even  after  cooling  in  a  strong  carrent  of  air. 

The  box  test  is  not  obligatory,  but  is  left  to  the  discretion  of  the  engineer  in  charge. 

(3)  Temper  tent. — For  these  trials,  pieces  will  be  cut  fnmi  the  sheets  presenteil  for 
acceptance  2G  centimeters  (10^  inches)  long  by  4  centimeters  (1.575  inches)  wide,  iKith 
with  and  across  the  direction  of  rolling;  tor  strips  and  straps  thev  will  be  taken 
only  lengthways.  The  ])iece8  pn'pared  fi»r  these  tesfj^  are  not  to  nave  their  lon*r 
edges  rounded  oil',  the  only  treatment  permitted  being  to  remove  the  sharpness  of  the 
edges  with  a  fine  file.  Tliey  will  be  uniformly  heated  so  as  to  be  bronght  to  a  low 
cherry  red,  and  then  plunged  in  water  at  28^  centigrade.  Thns  prepar<»d  they  art^ 
to  take  under  a  j)reHis,  without  sign  of  ruptun*,  a  permanent  l>end  of  least  internal 
radius  not  ex<re«^diiig  the  tliickness  of  the  pie<Mj  tested. 

Similar  pieces  when  taken  from  boiler  plates  must  stand,  under  a  press,  without 
sign  of  rupture,  being  folded  over  Hat,  so  that  the  two  halves  shall  be  in  pi^rfiM-t 
contact  with  one  an(»ther. 

Plates  which  will  not  satisfy  the  conditions  detailed  above  will  be  rejected. 

l<OLLi-:i>   BAKK. 

To  insure  the  quality  of  tlie  fliHercnt  kinds  of  rolled  bars  of  stcMfl,  three  kinds  of 
t-ests  will  bt)  made  as  for  plat(;s:  cold  tests,  temper  tests,  and  1iott«*.sts. 

(1)  i'oht  tentn. — The  object  of  these  tests  will  be  to  determine  the  resistance  of  the 
metal  to  rupture  and  its  capacity  for  elongation.  For  this  pnrpose,  pieces  will  be 
cut  from  the  webs  under  the  same  conditions  as  forste^d  plates.  Tlie  thickness  shall 
b<;  that  «»f  the  webs,  the  width  the  same  lu*  for  steel  plates  of  the  same  thickness, 
i.  6.,  :iO  niilliui<>ters  for  websof  4  millimeters  in  thickness  and  over,  and  20  mi  Hi  mete,  rs 
for  webs  less  than  4  millinu^ters  thick. 

The  initial  load  will  be  determined  so  as  to  produce  a  tensile  stress  equal  to  eight- 
tenths  of  the  breaking  stress  calculated  from  the  following  table. 

The  tests  will  be  then  conducted  as  i>rescribed  for  plat<^s. 

No  piece  considered  satisfactory  is  to  break  under  the  initial  load  nor  give  »  tinal 
elongati<ui  less  than  eight-tenths  of  the  mean  final  elongation  re^piired. 

The  leant  mean  stn>ssfs  per  s(]uare  millimeter  of  original  section,  under  which  thv- 
pi(^ces  may  break  and  the  corresponding  least  elongation  are  given'in  the  following 
table : 


Thick iiosH  of  Wfbs*. 


M.  m.  Inchet. 

2  to 4     ;  .079 to.  1575,oxdiiHivt;. 
4  to  6..-  .loTJSto.SaO,  ext'liiHivt:. 

« t«) s  . j  .-Jim  to.  :n:»,  oxrlii»ive  . 

8 1  .31.')  Hnd  ov«r 


aiHl  plain  T -bars.  Z-bam.  |   ^^^^^  ^^^  hiri\*^n. 

1. 


LoRHt  iiieuii 
HtrcHrt. 


.CO  a. 
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sq.  in. 


in. 
4H 
44 
44 
42 


(!.'),  410 
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6»..'>70 
69,720 


ct. 
18 
22 
22 
24 


I^enut  mean 

HtltMR. 


I 


Kiio$  prr ;  TAtM.per 


•q. 


m.M. 
4fl 
44 
44 
44 


S.m. 
.410 
92,570 
82.670 
02,670 


ra 

t 


Per 

et. 

16 

20 

20 


Leaiit  iiMMi      ,§;; 
stress.  :  a  tt 

S-r 


KUotper 
ffi.  m. 


46 

44 

42 


IAm.p€r  PfT 
9q.vn,  I  cf. 


65,410 
e2;570 
6^,720  ' 
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The  same  redactiou  of  2  kiIop*ains  in  the  miniDium  breaking  fi^^resses  is  allowed 
ns  for  plates,  uuder  the  same  couditions  of  increase  of  the  corresponding  final  elonga- 
tion.    No  reduction  whatever  is  allowed  in  the  elongations. 

(2)  Temper  tests. — For  these  tests  there  shall  be  cut  from  the  webs  of  bars  presented 
for  acceptance  strips  26  centimeters  (10^  inches)  loug  and  40  millimeters  (1.575  inches) 
wide,  with  the  same  precautions  as  for  plates.  As  for  the  latter,  they  will  be  heated 
to  a  low  cherry  red  and  plunged  into  water  at  28°  centigrade.  They  must  be  able  to 
take  under  a  press  a  permanent  set  of  internal  radius  not  greater  than  1^  times  the 
thickness  of  tne  bar  tested,  except  for  angles  for  boilera.  These  must  stand  being 
bent  to  an  inner  radius  at  least  equal  to  their  thickness. 

(3)  Hot  tests. — Angles  will  be  subjected  to  the  following  tests : 

A  piece  cut  from  the  end  of  a  bar  taken  at  random  from  each  delivery  shall  be 
formed  into  a  ring  such  that  one  flange  remaining  in  its  own  plane,  the  other  flange 
forms  a  cylinder  of  internal  diameter  equal  to  three  and  a  half  times  the  width  of 
the  flange  remaining  flat.  A  piece  cut  from  the  end  of  another  bar  shall  be  opened 
out  until  the  two  faces  are  practically  in  the  same  plane.  A  piece  from  the  end  of  a 
third  bar  shall  be  closed  until  the  two  flanges  are  in  contact.  The  angles  subjected 
to  these  tests  must  show  neither  cracks,  clifts,  nor  flaws. 

Chandel  (|  fi  and  Z  hars  will  be  subjected  to  the  same  tests,  the  middle  web  being 
split  for  a  suitable  distance  so  as  to  get  an  angle  with  equal  flanges. 

Single  X  hars  will  be  subjected  to  the  following  tests: 

A  piece  cut  from  the  end  of  a  bar  taken  at  random  from  each  delivery  shall  be  formed 
into  a  half  ring  such  that  the  central  flange  remaining  in  its  own  plane  the  other 
iliay  form  a  half  cylinder  of  internal  diameter  equal  to  4  times  the  depth  of  the  X* 

At  the  end  of  another  bar  taken  by  chance  from  the  same  delivery  the  central 
flange  will  be  split  up  the  middle  for  a  length  equal  to  3  times  the  total  depth  of  the 
bar  and  a  hole  drilled  at  the  end  of  the  slit  to  prevent  its  spreading ;  the  piece  so 
separated  shall  be  opened  out  in  its  own  plane  to  an  angle  of  45°  with  the  other 
flange.  Care  must  be  taken  to  keep  the  flange  opened  out  reasonably  straight,  it 
qeing  joined  on  to  the  rest  of  the  bar  with  a  curve  of  small  radius. 

The  bars  subjected  to  these  tests  must  show  neither  cracks,  clifts,  nor  flaws. 

Bulb  T  and  I  beams  will  be  subjected  to  the  following  t«sts :  At  the  end  of  a  bar 
selected  at  random  from  each  delivery,  the  central  web  will  be  split  up  the  middle 
for  a  length  equal  to  three  times  the  total  depth  of  the  bar,  and  a  hole  drilled  at  the 
end  of  the  slit  to  prevent  its  spreading ;  then  one  of  the  two  parts  shall  be  opened 
out  at' one  or  more  heats,  the  central  mmge  remaining  in  its  own  plane,  so  that  the 
two  pieces  make  an  angle  of  approximately  45°  with  each  other.  For  bulb  bars  the 
part  bent  out  shall  be  that  which  carries  the  bulb.  Care  must  be  taken  to  keep  the 
part  worked  sensibly  straight,  and  to  join  it  on  to  the  rest  of  the  bar  with  a  curve  of 
small  radius. 

Angles  and  molded  bars  which  will  not  satisfy  these  conditions  will  be  rejected. 

A.  PEYRON. 
Minister  of  Marine  and  of  the  ('olonies, 
Parih,  FfbruartfH,  1885. 


TE8T8   OF   8TEKL    RKQUIRED    BY   LLOYD'S   REGISTER  OF    BRITISH  AND 

FOREIGN  SHIPPING. 

The  steel  to  be  used  in  ships  building  for  classification  in  the  register  book  will  be 
required  to  withstand  the  whole  of  the  following  tests,  to  be  applied  at  the  steel 
works  under  the  i)eryonal  inspection  of  the  society^s  surveyors,  to  samples  selected  by 
them  from  every  charge  or  cast  employe^l  in  the  manufacture  of  the  material,  and 
these  samples,  when  marked  by  them  for  testiuj^,  should  be  followed  by  the  surveyors 
through  the  difl'erent  stages  of  preparation  until  the  tests  ;iri'  completed. 

The  committee  will  require  that  every  plate,  beam,  and  angle  supplied  for  these 
ships  shall  be  clearly  and  distinctly  stamped  by  the  manufacturer  in  two  places,  where 
the  brand  cannot  be  conveniently  sheared  ott',  after  they  have  been  tested,  the  brand 
to  bi>  similar  to  the  following,  thus:  Denoting  that  a  shearing  from  the  plate  or  an- 
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gle  so  niarketl  Iiuh  successfully  been  bent  <:old  after  being  tempered  as  described  in 
the  temper  test  which  follows,  aud  that  the  plate  or  ang^  iu  question  is  capable  i>f 
withstanding  the  whole  of  the  tests  hereafter  described;  aud  the  committee  will  re- 
quire the  surveyors  when  in  constant  attendance  at  the  steel  works  to  satisfy  them- 
selves, so  far  as  may  be  practicable,  that  these  conditions  are  being  complied  with  in 
A  bona  fde  u\i\uin>r. 

Shoiild  the  samples  selected  by  the  surveyor  not  fultill  the  test  requirements,  the 
plates  or  angles  from  which  they  were  cut  are  to  be  rejected,  and  further  tests  are  to 
be  made  before  any  material  from  the  same  charge  can  be  accepted. 

When  one  of  the  society's  surveyors  is  not  in  constant  attendance  at  the  st^^el  works 
for  the  purpose  of  seeing  the  material  tested,  the  committee  will  require  that  tensilf 
and  temper  tests  ^hall  be  applied  either  at  the  steel  works  or  at  the  ship-yanl  to  not 
less  than  one  plate,  angU>  bar,  or  bulb  plate,  in  every  batch  of  r>0,  or  a  batch  of  less 
number  :  but  the  surveyor  is  not  to  select  samples  for  testing  until  the  material  has 
lieen  tested,  stamped,  and  appropriated  by  the  manufacturer.  The  samples  when 
marked  by  the  surveyor  for  testing  are  to  be  followed  hy  him  when  practicable 
through  the  ditferent  stages  of  preparation  until  the  tests  are  completed.  Should  the 
samples  tested  not  fulfill  the  test  requirements,  the  whole  of  tlie  material  from  the 
charge  which  produced  the  samples  which  failed  to  withstand  the  tests  prQscri1>ed 
is  to  be  rejected  or  retested,  and  further  tests  are  to  be  applied  to  a  sample  from  each 
of  the  other  charges  of  which  the  batch  is  composed.  In  the  event  of  any  of  these 
samples  also  failing,  the  whole  of  the  material  from  the  same  charge  or  charges  is 
to  be  H'jectcd  as  in  the  first  instance. 

Before  these  sample  tests  have  been  applied  to  a  batch  of  steel  submitted  for  check 
testing,  the  surveyor  is  to  be  furnished  with  a  certificate  by  the  manufaetiirer  to  the 
effect  that  the  society's  recpiirements  as  to  the  testing  of  steel  have  been  complied 
with  in  the  case  ot  the  batch  in  question. 

In  the  event  of  material  failing,  in  any  case,  to  withstand  the  prescribed  tests,  the 
brands  approved  by  the  committee  and  stamped  on  the  plateci,  beams,  and  angles  by 
the  nuiuufacturer  are  to  be  defaced  by  punch  marks  extending  beyond  the  brand  iii 
thi'  form  (»f  a  cross,  thus:  denoting  that  the  material  is  rejected. 


The  society's  survt'yor  will  require  to  have  every  facility  placed  in  his  way  for 
tracing  all  plates,  beams,  and  angles  to  their  respective  charges,  and  to  l»e  furuislMMl 
with  two  copies  of  the  advice  notes  of  the  material,  one  of  which,  when  he  slmll  have 
been  satisfied  with  the  results  of  the  tests  applied  to  the  material,  be  is  to  sign,  to  be 
forwarded  by  the  manufacturers  to  the  ship-builders,  and  the  other  of  which  is  Xo  be 
retained  by  himself. 

IKS'IS. 

Strips  cut  lengthwise  or  (Tosswis*^  of  the  plate,  and  also  angle  and  bulb  steel,  t«i 
have  an  ultimate  tensile  strength  of  not  less  than  *27,  and  not  exceeding  31  tons  ]>er 
s(|uare  inch  of  section,*  with  an  elongation  ecpial  to  at  least  16  per  cent,  on  a  length 
of  8  inches  before  fracture. 

.Strips  <'nt  from  the  plate,  angh?  or  bulb  steel,  to  be  heated  to  a  low  oherry-n^d,  and 
cooled  in  water  of  8*2^  Fahrenheit,  must  stand  bending  double  ronndacurve  of  which 
the  diameter  is  not  more  than  three  times  the  thickness  of  the  plates  teste<i. 

In  addition  to  this,  occasional  angle  bars  should  be  subjected  to  a  cold  test  by  hav- 
ing ]»ieees  cut  off  and  bent  tlat  and  then  doubled  backwanls. 

IMVKTS. 

Tin'  ste«*l  used  for  rivets  t«»  be  of  specrial  c|uality,  soft  and  dnctile,  and  samples  of 
the  rivets  should  be  tested  by  being  bent  both  hot  and  cold,  by  flattening  down  the 

*  Steel  aui^les  intended  for  the  framing  of  vesstds,  aud  bulb  steel  for  beam9,  inay 
have  a  maximum  tensile  strength  of  :t3  tons  per8f|uare  inch  of  section,  provided  they 
be  capable  of  withstanding  the  bending  test^,  and  of  being  efficiently  welded. 

Mkm. — No  reduction  will  he  allowed  in  the  sizes  of  rivets  from  those  which  would 
be  required  by  the  rules  for  the  vessels  if  built  of  inm. 
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huads,  and  by  occasiouAl  forge  tests,  in  order  to  satisfy  the  surveyors  of  their  thorough      • 
efficiency. 

BOILERS  MADE  OF  STEEL. 

The  use  of  steel  will  be  sanctioned  in  the  construction  of  boilers  intended  for  ves- 
sels classed  or  proposed  for  classification  in  the  Society's  Register  Book,  provided  the 
boilers  be  constructed  in  accordance  with  the  requirements  of  the  rules,  and  the  fol- 
lowing conditions  be  fulfilled. 

The  material  is  to  have  au  ultimate  tensile  strength  of  not  less  than  26  and  not 
more  than  30  tons  per  square  inch  of  section,  with  an  ultimate  elongation  of  not  less 
than  20  per  cent,  in  a  length  of  8  inches.  It  is  to  be  capable  of  being  bent  to  a  curve, 
of  which  the  inner  radius  is  not  greater  than  one  and  a  half  times  the  thickness  of 
the  plates  or  bars,  after  having  been  heated  uniformly  to  a  low  cherry-red  and 
quenched  in  water  of  82^  F. 

Steel  rivets  are  to  be  considered  as  part  of  the  material,  and  in  addition  to  being 
subjected  to  a  shearing  test,  they  must  be  capable  of  withstanding  the  same  tests  as 
the  plates  are  required  to  undergo. 

Samples  for  testing  are  to  be  selected  from  each  batch  of  plates  submitted  for  ap- 
proval, care  being  taken  in  the  selection  that,  as  far  as  possible,  each  cast  or  furnace 
charge,  from  which  the  material  has  been  produced  is  represented.  In  addition  to 
these  tests,  the  temper  test  is  to  be  applied  to  samples  taken  from  every  plat«  intended 
to  be  used  in  the  furnaces  and  combustion  chambers  of  the  boilers. 

The  society's  surveyor  will  attend  at  the  steel  works  when  necessary,  and  select 
the  Huniples  for  testing  before  the  plates  are  sheared  to  size,  and  these  samples  when 
marked  by  him  for  testing  should,  as  far  as  practicable,  be  followed  by  the  surveyor 
through  the  different  stages  of  preparation  until  the  tests  are  completed. 

The  society's  surveyor  will  require  to  have  every  facility  placed  in  his  way  for 
tracing  all  plates  to  their  respective  charges,  and  to  be  furnished  with  two  copies  of 
the  advice  notes  of  the  material,  one  of  which,  when  he  shall  have  been  satisfied 
with  the  results  of  the  tests  applied  to  the  material,  is  to  be  signed  and  forwarded  to 
the  lM)iler  manufacturer,  and  the  other  is  to  be  retained  by  himself. 

The  samples  are  taken  for  testing  in  order  that  the  general  quality  of  the  material 
may  be  ascertained,  and  if  any  sample  should  fail  to  mlfill  the  conditions  laid  down, 
the' plate  from  which  the  sample  is  taken  must  be  rejected  ;  and  further  tests  should 
he  made  before  any  material  made  from  the  same  cast  or  charge  as  the  failing  sample 
can  be  approved. 

All  the  holes  in  steel  boilers  shouM  be  drilled,  but  if  they  be  punched  the  plates 
are  to  be  afterwards  annealed. 

All  plates  that  are  dished  or  fianged,  or  in  any  way  heated  in  the  fire  for  working, 
except  those  that  are  subjected  to  a  compressive  stress  only,  are  to  be  annealed  after 
the  operations  are  completed. 

No  steel  stays  are  to  be  welded. 

Unless  otherwise  specified,  the  rules  for  the  construction  of  iron  boilers  will  apply 
«*qnally  to  boilers  made  of  steel. 


"LIVERPOOL  UNDERWRITERS'   REGISTRY."    (RULES    FROM    SEPIEMHER 

1,  IH82,  to  AUGUST  31,  1883.) 

VESSEI^   BUILT  OF   STEKL. 

Skction  •J4.  The  whole  of  the  material  used  in  construction  of  the  hulls  of  such 
vessels,  except  wliere  otherwise  specified,  or  by  si)ecial  sanction  of  the  committee, 
must  be  of  stcid  of  "■  mild  "  quality,  and  capable  of  withstanding  the  following  tests: 

Samples  are  to  he  selected  by  the  surveyor,  in  such  numbers  as  he  may  deem  neces- 
sary, but  saniplcN  must  be  taken  at  least  from  every  cast,  and  from  every  fifty  plates 
or  bars,  and  tested  an  follows: 

Strij)8  cut  lengthways  and  crossways  of  plates,  and  lengthways  of  bulbs,  bars,  and 
angles,  are  to  have  au  ultimate  tensional  resistance  of  not  less  than  30  tons  per  square 
Itch.  The  prepared  parallel  part  of  the  tension  sample  must  not  be  less  than  eight 
nches  long.  Strips  cut  lengthways  and  crossways  of  plates,  and  lengthwayn  of 
bulbs,  bars,  and  angles,  are  to  be  heated  to  a  full  red  and  quenche<l  in  water,  and 
then  bent  cold  double  without  fracture,  with  a  curvature  of  which  the  inner  ra<liuK 
does  not  exceed  one  and  a  half  times  the  thickness  of  the  sample. 

Strips  with  sheared  edges  undressed,  heat^  and  qneuched  as  above  described,  aD<f 
similar  strips  without  any  tempering,  are,  at  the  discretion  of  the  surveyor,  to 
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tested  by  boin^  bent  cold  without  fractur«  through  an  angle  of  no?;  loss  than  120-^, 
with  a  eurvatiiro  at  the  angle  of  which  the  inner  radiuH  does  not  exceed  one  and  a 
half  times  the  thickness  of  the  Hani])le. 

Occasional  Hani])leH  of  ])lat<>H,  bulbs,  bars,  and  angles  are  to  be  punched  and  sheared, 
in  accordance  with  ordinary  ship-bnildiug  practice,  and  are  then  to  be  treated  in 
ordinary  ship-yard  fashion,  under  the  direction  of  the  surveyor,  without  failure  in 
any  respect. 

Angle  and  tee  bars  are  to  be  submitte<l  to  opening  and  closing  and  ram's  horn  tests, 
418  the  surveyor  may  direct. 

Ki vet-steel  may  be  of  about  28  tons  per  scpiare  inch  t^msioual  resistance,  and  both 
the  material  and  the  manufactured  rivets  must  be  subjected  to  such  hot  and  cold 
bending  and  other  tests  as  the  surveyor  may  direct. 

In  the  event  of  any  samples  failing  in  any  of  the  foregoing  tests,  the  plates,  bulbs, 
bars,  and  angles  from  which  they  are  taken  shall  be  rejected,  and  such  further  U'Ma 
made  as  the  district  chief  surveyor  may  direct,  under  the  circumstances,  before  any 
material  from  the  same  cast  may  be  accepted. 

If  desired,  the  steel  may  be  tested  in  the  prestmce  of  the  surveyor  at  the  stoeI-niaker*8 
works,  in  which  case  invoices  in  <luplicate  are  to  be  furnished  for  certiHcatiou  by 
the  testing  surveyor,  and  every  facility  is  to  be  afforded  him  for  identification  of 
the  plates  and  bars  with  the  representative  test  samples  and  the  respective  casts 
from  which  they  have  been  made.  The  steel  is  not  to  be  used  at  the  ship-yard  nntil 
it  has  been  satisfactorily  tested  and  the  invoice,  certified  by  the  surveyor,  has  )>een 
produced. 

Should  any  of  the  material  fail  in  any  way  in  course  of  beiog  worked  into  the  ship, 
the  surveyor  is  to  be  at  libeity  to  snbnnt  it  to  such  further  tests  as  the  circnnistanc^'H 
may  dictate,  reporting  the  results  to  the  district  chief  surveyor,  who  may  reject  any 
defective  material,  notwithstanding  any  previous  certificate  of  satisfactory  tenting. 


•BUREAU  VERITAS"  RULES  FOB  188^. 

8TEKL   VK88EI^. 

Articlk  :^3,  Section  1.  The  scantlings  of  steel  vessels  will  generally  be  re/^nlateil 
by  the  rules  for  the  coustrnction  of  iron  vessels. 

Sec.  2.  The  steel  iisi^d  in  the  construction  of  the  vessels  most  comply  with  the 
following  requirements : 

(1)  All  steel  plates,  angles,  and  bulbs  to  be  legibly  stamped  with  a  special  mark, 
which  shall  indicate  the  guarantee  of  the  manufacturer  that  the  material  is  of  the 
4|ualiiy  required  by  the  rules.  This  mark  to  be  so  ]daced  that  it  will  be  visible  on 
the  plate  or  bar,  when  riveted  up  in  the  ship. 

(2)  The  steel  t^)  have  an  ultimate  tensile  strength  of  fkt>m  ii7  to'3U  tons  per  square 
inch,  and  nn  elongation  at  rupture  of  at  least  *&  per  cent,  on  a  length  of  200  milli- 
meters {71  inches). 

(:$)  Stri|)s  about  2  inches  wide,  cut  from  the  plates,  bnlbe,  and  angle  bars,  after 
l>eing  heated  to  a  dull  red  and  cooled  in  water  at  28^  U.  (tibj^  F.)»«hall  withstand, 
without  fracture,  btdng  doubled  over  and  closed  nntil  the  width  of  the  o]>ening  near 
the  bend  is  equal  to  three  times  the  thickn^^ss  of  the  sample  tested. 

Sk(\  3.  The  following  reductions  may  be  allowed : 

(t)  IH  to  25  per  cent,  on  the  outside  plating,  sheer  strakes,  garboards,  water-tight 
bulkheads,  stringers,  tii^.  and  keelsons. 

(2)  10  to  15  ]ier  cent,  on  the  thickness  of  the  floors,  bulbs,  and  angles.  These 
re<luctions  may  l)e  greater  should  the  system  of  coustrnction  followed  provide  a 
mom(>nt  <>({uivalent  to  that  exacted  in  iron  vessels. 

Sk(\  4.  The  diameter  of  the  rivets,  their  spacing,  and  the  system  of  riveting,  als«> 
the  width  of  laps  au<l  butt-straps,  should  be  determined  according  to  the  rivet-s  for 
iron  veasels,  from  the  tabular  scantlings,  and  irrespective  of  the  scantlings  allowed. 
Tiie  butts  (»f  the  ouisidt^  plating  to  be  treble  riveted  for  half  (he  vessel's  length 
amidships,  when  the  number  is  200,000  or  above,  and  for  two-thirds  the  length  when 
the  number  is  :{00,000  or  abovl*. 

Skc\  5.  Forged  iron  will  be  accept«Hl  for  keel  bars,  stem,  and  stem  post,  for  the 
rudder-liend  and  frame  and  for  pillars. 

Skc.  6.  A  midship  section  and  a  longitudinal  section,  of  vessels  to  be  bnilt  of 
steel,  shall  accompany  the  rc([uesr  for  classification,  in  onler  to  be  submitted  for  the 
approval  of  the  Direction. 
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EXTRACTS   FROM    SPECIFICATIONS    OF   RAILROAD    BRIDGE    OVER   THE 

OHIO  RIVER  AT  HENDERSON,  KY. 

WROUGHT  IKON. 

Elastic  limit  to  be  not  less  than  26,000  pounds  per  square  inch. 

Iron  for  tension  members,  best  double-rolled,  refined  iron,  to  stand  the  following 
tests: 

Full-size  pieces  of  flat,  round,  or  square  iron,  not  over  4^  square  inches  sectional 
area,  shall  have  an  ultimate  tensile  strength  of  not  less  than  50,000  pounds,  and  shall 
8tr»-tch  not  less  than  12^  per  cent,  in  the  whole  length. 

Bars  of  more  than  4|  square  inches  sectional  area  will  be  allowed  a  reduction  of 
1,000  pounds  per  square  inch,  for  each  additional  square  inch,  down  to  a  minimum  of 
4t>,('00  pounds. 

When  tested  in  specimens  taken  from  the  above,  the  ultimate  tensile  strenf2:th  shall 
not  be  less  than  52,000  pounds,  with  18  per  cent,  stretch  for  bars  whose  original  area 
was  4|  square  inches  or  less,  and  for  bars  whose  original  area  was  greater  than  4^ 
Bcjuare  inches,  a  reduction  of  500  pounds  for  each  additional  square  inch  of  section 
will  be  allowed  down  to  a  minimum  of  50,000  pounds. 

From  angle  or  shape  iron,  not  less  than  50,000  pounds,  with  15  per  cent,  stretch 
in  8  inches. 

From  plate,  not  less  than  48,000  pounds,  with  15  per  cent,  of  stretch. 

Iron  for  tension  members  must  bend  cold  to  180^  to  a  curve  whose  inner  diameter 
is  2  thicknesses.  Cooled  ofl'  with  ice  to  30^  F.,  nicked  on  both  sides,  and  bent  under 
a  sledge,  it  shall  bend  and  break  gradually  with  uniform  fibrous  fracture.  Speci- 
meus  trom  angles,  plates,  and  shape  iron  shall  bend  cold  to  90^  to  inner  diameter  of 
not  more  than  3  thicknesses. 

•TEEL. 

To  be  manufactured  by  the  open- hearth  process.  Bessemer  steel  will  not  be  ac- 
cepted. 

A  small  ingot  shall  be  cast  from  every  charge,  and  a  sample  bar,  f-inch,  rolled  from 
it.  If  this  bar  fails  to  meet  requirements  of  laboratory  tests  the  whole  charge  shall 
be  rejected. 

Ingots  of  each  cast,  and  blooms  and  finished  pieces,  shall  be  marked  with  the  num- 
ber of  the  cast. 

Steel  used  in  compression  members,  bearing  plates,  pins,  and  rollers  shall  contain 
not  less  than  .34  per  cent,  nor  greater  than  .42  per  cent,  carbon,  and  not  more  than  .10 
per  cent,  of  phosphorus. 

A  sample  bar,  f-inch  in  diameter,  shall  bend  to  180^  around  its  own  diameter. 

The  same  bar  in  a  lever  machine  shall  show  an  elastic  limit  of  not  less  than  50,000 
pounds,  and  an  ultimate  tensile  strength  of  not  less  than  80,000  pounds,  with  an  elon- 
gation of  15  per  cent,  in  8  inches,  and  a  reduction  of  area  of  at  least  30  per  cent,  at 
fracture.     Shall  be  incapable  of  tempering. 

Steel  for  rivets  and  eye-bars  shall  contain  not  more  than  .26  per  cent,  carbon  and 
leas  than  .10  per  cent,  phosphorus.  A  f -inch  round  bar  shall  close  to  180^,  and  in  a 
lever  machine  shall  have  an  elastic  limit  of  not  less  than  40,000  pounds,  and  an  ulti- 
mate tensile  strength  of  not  less  than  70,000  pounds,  with  an  elongation  of  not  less 
than  20  per  cent,  in  8  inches,  and  a  reduction  of  area  of  not  less  than  40  per  cent,  at 
fracture.  In  full-size  bars,  this  steel  shall  show  an  elastic  limit  of  not  less  than  36.500 
pounds,  and  an  ultimate  tensile  strength  of  not  less  than  66,000  pounds,  with  an  elon- 

gation  of  not  less  than  10  per  cent.,  and  for  strains  greater  than  30,000  pounds  shall 
ave  modulus  of  elasticity  of  from  28,000,000  to  30,000,000. 

All  plates  to  be  rolled  in  a  universal  mill. 

Steel  for  pins  shall  not  be  hammered,  but  rolled  in  Gothic  rolls. 

Biveted  $teel  work. — The  holes  shall  be  punched  enough  smaller  than  the  diameter 
required  for  the  rivet  to  admit  of  ^^t^-inch  rimins;  all  around  after  assembling.  Sharp 
edges  of  round  hole  to  bt»  trimmed  to  a  slight  fillet  under  rivet  h»'ads,  and  the  piece 
riveted  together  without  being  taken  apart.  All  rivets  in  steel  members  will  be  of 
steel. 

Jfififa/tfi^.— After  working,  eye-bars  shall  be  annealed  by  heating  them  to  a  uniform 
dull  red  heat  and  allowing  to  cool  slowly. 

Friction  rollrrs. — Wrougnt  iron — pressure  in  ponnds  per  linear  inch  of  rollers  shall 

not  exceed  \/540000  X  (f,  where  (f  =  diameter  of  roller  in  inches.    For  steel  rollers  an 
addition  of  25  per  cent,  may  be  made  to  the  above  pressures. 

Pitch  of  rivetn, — In  compression  members,  from  center  to  center  not  more  than  6 
inches,  or  16  times  the  thickness  of  any  of  the  joined  plates,  and  for  a  distance  of  two 
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Distance  between  ed^e  of  any  piece  and  center  of  rivet  hole  must  not  be  ] 
1^  inches  except  in  bars  less  than  2^  inches  wide ;  where  practicable  it  sh 
least  2  diameters  of  rivet. 

Pin  strains. — For  shearing  not  greater  than  7,000  pounds  for  wrought  iron, 
pounds  for  steel.  Maximum  fiber  strain  from  bending  shall  not  be  greater  th 
pounds  for  wrought  iron,  or  20,000  for  steel. 

Bearing  strain  on  area  =  diameter  by  thickness  of  head,  shall  be  not  grea 
12,000  pounds  for  wrought  iron  or  18,000  for  steel. 

Rivets. — Shearing  stress  not  greater  than  7,000  pounds  for  wrought  iron 
pounds  for  steel ;  bearing  strain  10,000  pounds  for  wrought  iron  and  15,000  p< 
steel,  for  all  rivets  in  bearing  and  splice  plates;  elsewhere  12,000  pounds  for 
18,000  for  steel. 

Combined  St  rains. — In  members  subjected  to  combined  compression  and  tensil 
the  maximum  compressive  stress  shall  be  not  greater  than  7,000  pounds  ]>< 
iucli. 

Tensile  strains. — For  wrought  iron  tension  members  and  rolled  beams  10,00( 
Bottom  flanges  of  riveted  girders  8,000  pounds  net  section. 

Steel  tension  members  14,000  pounds. 

Compressive  strains. — lu  steel  compression  members  up  to  16  diameters  h 
14,000  pounds.  For  a  greater  ratio,  V^ths  of  the  results  for  wrought  iron  as  g 
table  accompanying. 

Factor  of  safety,  5. 
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Report  of  colonel  commandant -.-- 180 

Estimates  for  quartermaster  department 185^185 

Pay  department 181-182 

Offers  and  award  of  contracts 188 

Appropriations  and  expenditures 188 
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•  • 

Face. 

Meridian  transit  instrument,  work  performed  with 106 

Mexican  coast,  publication  of  surveys  of,  estimate 92 

Mild  steel,  report  of  Naval  Advisory  Board  on '. 369 

''^Miscellaneoas  receipts,"  deposits  on  account  of 12 

Mural  circle,  programme  for 107 

Muskets  of  nigh  power,  use  of 208 

Movement  of  vessels,  statement  of 17 

Nautical  Almanac  Office — 

Estimates  for  salaries.  &c 91 

Report  of  superintendent 116 

Sale  and  distribution  of  almanacs 116,117 

Naval  Cadets.    (See  Cadets.) 
Naval  Academy — 

Board  of  Visitors,  report  of 25-32 

Admission  and  dismissal  of  cadets 26 

•  Number  of  cadets  at  the  Academy 26 

Studies  and  standard  of  scholarship , 27 

Grounds,  buildings,  and  sanitary  condition 28 

Seamanship,  ordnance,  and  navigation 29 

Discipline,  drill,  practice,  &c 30 

Steam,  mathematics,  and  physics 31 

Finance  and  library 32 

Report  of  the  Superintendent 33-^ 

Cruise  of  practice-fthip  Constitution 35 

Appropriations  and  expenditures 37,45 

Offers  for  supplies  and  contract  awarded 37 

Estimates  for  1867,  for  pay  of  persons  at 42, 45 

For  contingent  and  other  expenses 44 

For  new  quarters  for  cadets 45 

For  headstones  at  cemetery 45 

Navigation,  Bureau  of — 

Report  of  the  Chief 83-89 

Estimates  for  objects  under  the  Bnreau 89-94 

Expenditures  for  labor,  &c.,  1885 94,95 

Civil  establishment,  employes ' 93 

Naval  Asvlum— 

Estimates  for  18H7 60 

Otiers  lor  suppl ies  and  contracts  made 75 

Expenditures  at 50,57 

Remarks  of  Bureau  of  Yards  and  Docks,  regarding 57 

Naval  Observatoi*y — 

Report  of  Su])erintendent 104 

Estimates  for  salaries,  &c 91 

Estimate  for  new  observatory 92 

Work  performed  with  telescopes  at 105, 106 

Library,  extent  of 109 

Photography,  application  of A"       ^^^ 

Board  of  Visitors,  recommended W..,       Ill 

Assistant  astronomers,  increase  of  salary  recommended Ill 

Naval  War  College — 

Report  of  Superintendent 96 

Estimates  for 93 

Executive  document  on  subject  of 98 

Report  of  board  o'n  ])ost-graduate  course 9$ 

General  order,  establishing 103 

Remarks  of  the  Admiral  or  the  Navy 277 

Navv-vards — 

Expenditures,  «fcc.,  at.  closed 49 

Expenditures  at,  1885,  under  Yards  and  Docks 46-48 

Estimates  for  improvement  and  preservation 49-^1,60,61 

Estimates  for  general  maintenance 52 

Recommendations  of  Chief  of  Bureau  Yards  and  Docks  asto 53-^ 

Civil  establishment  at 61-65,93,166,169,200,216,271 

Notices  to  Mariners,  issue  of,  by  Hydroffraphic  Office 122-124, 144 

Observatory.     (See  Naval  Observatory.) 
Ocean  surveys — 

Estimates  for,  &c 92 

Further  prosecution  of 85 

Old  vessels,  statements  asto  sale  of 7-11 

Old  property,  deposits  from  sale  of 12 
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Ordnance,  Bureau  of — 

Report  of  the  Chief 2(>> 

Appropriations  and  expenditures 213,214 

Stores  on  hand,  value  of 214 

Labor  and  cost  thereof,  18H5 214 

Sales  of  condemned  materials 21.') 

Estimates  for  objects  under  the  Bureau 2l()-21i.» 

Manufactures  at  the  yards 220-22T 

Work  performed  on  vessels -•^'". 

Report  of  experiments,  &c.,  at  ordnance  proving-ground 226-241 

Report  of  experiments,  &c.,  at  torpedo  station 241-251 

Ordnance  proving-ground,  Annapolis — 

Experiments,  Ac,  at 228-241 

Estimates  for  improvements 21«> 

Pay  of  the  Nav  v — 

Estimate  for  1887 1 

Estimate  for  oflicers  on  active  list  .1 •> 

Estimate  for  officers  on  retired  list '> 

Number  and  rank  of  oflicers  paid  from 3-.'> 

Pay,  miscellaneous — 

Estimate  for  1887 I 

Clerks,  &c.,  paid  from ♦> 

Photography,  application  of,  at  Observatory ., 11') 

Pilot-chart,  distribution  of,  by  Hydrographic  Office 124, 147-157 

Powder,  development  of,  for  great  guns 20;i 

Prime  vertical  instrument,  reducing  observations  with '     10.'> 

Printing  and  binding,  estimate  for  1887 2 

Private  enterprise,  encouragement  of 27»> 

Projectiles,  introduction  of  into  the  Navy  and  teste 204,221^ 

Professors  and  others  at  the  Naval  Academy,  estimates  for  pay  of 42 

Professional  Papers,  estimate  for  publishing 9^ 

Provisions  and  Clothing,  Borean  of— 

Estimates  for  provisions,  clothing,  &o 168-171 

Estimates  for  salaries 17<> 

Estimates  for  civil  establishment 171 

Proposals  and  award  of  contracts 172-17ri 

Sale  of  old  materials 17*5 

Stores  expended  and  on  hand l^ 

Rebellion  Reconls,  publication  and  classifiication  of 85,  ;^ 

Revolvers  and  rifles,  estimate  for 21t> 

Rope-walk,  Boston  yard,  operations  of IIM) 

Roach  contracts,  action  of  Department  on 291 

Salaries,  estimates  for — 

Secretary's  office 1,2 

Yards  and  Docks 5i» 

Navigation 8i> 

Equu^ent  and  Recruiting 201 

SteaflrEngineering 166 

Provisions  and  Clothing 170 

Ordnance 216 

Construction  and  Rex)air 270 

Observatory 1*1 

Nautical  Almanac 91 

Hydrographic  Office 90 

Library 90 

War  College 9:? 

War  Reco^s 89 

Office  of  Naval  Intelligence 81* 

Sale  of  old  vessels — 

Account  of 7-11 

Old  materials  and  other  public  property 12-16,178,21."* 

Deposits  on  account  of 12 

Sailing  Directions,  preparation  and  issue  by  Hydrographic  Office 122 

Search  lights,  development  of 212 

Signal  books,  preparation  of 85 

Seamen  gunners,  training  of,  for  the  Navy 206 

.  Secretary  of  the  Navy — 

Assistant,  estimate  for 1 

Salaries  of  employes,  estimate  for 1 
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Page, 

South  American  coast,  survey  of 126- 

Squadrons — 

Moyements  of  vessels  of - 17  24 

Standard  time,  ei^nsion  of  system 88 

Steam-Engineeriift,  Bureau  of— 

Report  of  the  Chief 158 

Appropriations  and  expenditures  under  the  Bureau 158^  159 

Estimates  for  salaries,  &g 166 

Estimates  for  steam-machinery I6d 

Estimates  for  increase  of  the  Navy J 166 

Estimates  for  civil  establishment 16& 

Repairs  on  vessels 160 

Condition  of  machinery  of  vessels 162: 

Steel  cruisers —  ^ 

Appropriation  for 159,198,213,267 

Expenditures  on 159,198,213,267 

Action  on  contracts  for 291 

Deficiency  estimate  for 219 

Stores,  expenditure  of 42,94,169,214 

Storm  reports  prepared  by  Hydrographio  Office 15^ 

Supplies,  offers  for  and  contracts  made 37, 165, 172, 186, 199, 267 

Telescopies  at  Observatory,  work  performed  with 105,106 

Time-service,  increase  of  standard 107 

Torpedo  Corps — 

Estimates  for 217 

Estimates  for  torpedoes  and  torpedo  vessels 210, 217, 276^ 

Instructions  to  officers  and  men 21!^ 

Examination  of  class 250 

Training  of  apprentices  for  the  Navy 193 

Training-ships  for  the  Navy 194 

Training  station,  Coaster's  Harbor  Island — 

Offers  for  supplies  for 199 

Estimate  of  appropriations  for 200 

Transit  of  Venus — 

Estimates  for 92 

Work  in  connection  with 112,113 

Transit  circle,  operations  with,  at  Naval  Observatory • 104 

Transit  instrument,  meridian,  work  performed  with 106 

Vessels — 

Sale  of  old,  account  of 7-11 

Report  of  movements  of 17-24 

Repairs  on  machinery  of 161 

Condition  of  machinery  of .i 162-164 

Repairs  required  on  (under  Construction'  and  Repair) 257 

Repaired  at  the  yards  (under  Construction  and  Repair) 267 

At  the  Academv,  expenses 42 

Recommended  K>r  the  Navy  by  the  Admiral 282 

War  College.    (See  Naval  War  College.) 

War  Records,  compiling,  estimates  for,  Ao 85,89 

Yards  and  Docks,  Bureau  of— 

Report  of  the  Chief 46-65 

Estimates  for  1887 46,49-52,59-65 

Expenditures,  1885 53-59,66 

Offers  for  supplies,  and  contracts  made 66-81^ 

Civil  establishment,  estimates,  Ao 61-6S^ 
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